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Getting  acquainted 

with  this  book 


In  this  Teaching  Guide  you  will  find  several  different 
kinds  of  help  in  planning  your  work. 

The  various  kinds  of  help  are  so  organized  as  to 
meet  the  varied  needs  of  teachers.  For  some,  the 


brief  notes  keyed  to  the  reproduced  pages  from  the 
pupils’  book  may  be  sufficient.  Others  may  want  to 
use  the  Expanded  Notes  and  activity  suggestions. 
You  can  decide  for  yourself  how  much  use  to  make 
of  these  various  materials  in  the  Teaching  Guide. 


A section  called 


Lesson  briefs 


on  pages  15-225 

provides,  through  reduced  reproductions  of  pupils’ 
lesson  pages,  accompanied  by  short,  keyed  teaching 
suggestions,  a quick  overview  of  how  to  teach  the 


lesson  pages  in  each  block  of  work.  Also  provided  for 
you  are  objectives,  a list  of  new  vocabulary,  brief 
comments  on  the  block  of  work  in  general,  and  an 
answer  key  for  all  exercises  (except  those  concerned 
with  the  basic  facts)  and  problems. 
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A section  called 

Expanded  notes 

on  pages  227-328 

gives  detailed  suggestions  for  teaching  each  lesson. 
The  Expanded  Notes  for  each  block  of  work  are  or- 
ganized to  provide  for  individual  differences.  First 
there  are  teaching  suggestions  for  the  class  as  a whole, 
then  special  suggestions  for  able  pupils,  and  finally, 
suggestions  for  the  slow  learners.  Sections  called 
“Charting  the  Course”  are  interspersed  throughout 
the  Expanded  Notes  to  introduce  a block  of  work  or 
related  blocks  of  work.  They  describe  how  the  block 
of  lessons  in  the  pupils’  book  fits  into  the  arithmetic 
program.  They  may  be  read  all  at  one  time  or  indi- 
!vidually  as  the  work  with  the  book  progresses.  You 
should,  however,  have  these  general  principles  in 
mind  as  you  examine  the  more  detailed  suggestions 
that  are  provided  for  teaching  each  lesson. 


A section  called 

Activities 

on  pages  329-352 

is  a real  source  book  of  games  and  activities  useful 
in  arithmetic.  References  to  them  are  made  in  the  Ex- 
panded Notes,  but  they  can  be  used  at  other  times. 

A section  called 

Reference  materials 

on  pages  353-368 

provides  you  with  a useful  bibliography,  a description 
of  the  problem  types,  a grade-placement  chart  for 
the  program,  a suggested  time  schedule,  alphabetical 
word  list,  table  of  mathematical  content,  and  an  index. 

You  will  find  it  profitable  to  read  the  brief  overview 
of  the  major  features  of  the  Seeing  Through  Arith- 
metic program  described 
in  the  section 

Guiding  principles 

that  follows. 

Explained  there  are  the  features  of  this  program,  all 
of  which  have  been  designed  to  help  you  and  your 
pupils  discover  that  learning  arithmetic  can  be  an  in- 
teresting and  satisfying  experience. 


Getting  acquainted 


The  objective: 

“Insight”  is  a term  that  has  come  into  prominence  in 
modern  psychology.  Insight  depends  upon  the  recogni- 
tion of  relationships.  When  insight  occurs,  the  parts  that 
make  up  a total  situation  are  seen  in  relation  to  each 
other  and  to  the  whole  situation.  The  number  system, 
for  example,  involves  many  relationships.  When  chil- 
dren have  gained  insight  as  to  these  relationships,  a 
great  many  facts  that  would  otherwise  remain  isolated 
are  recognized  as  elements  of  a few  general  principles. 
The  processes  of  arithmetic,  for  example,  become  under- 
standable, and  not  just  a set  of  arbitrary  rules. 
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Seeing  Through  Arithmetic  4 provides  for  the  develop- 
ment of  insight  in  three  major  ways: 


1 The  learning  of  arithmetic  is  simplified  by  the  way 

the  work  is  organized. 

2 Problem  solving  is  clarified  by  use  of  principles  and 

techniques  that  help  pupils  learn  to  analyze 
problem  situations. 

3 New  and  improved  methods  of  presentation  are  sys- 

tematically used  to  make  the  learning  of  arith- 
metic easier  and  more  enjoyable  than  it  has 
been  in  the  past. 

These  features  and  the  psychological  backgrounds  for 
them  are  explained  in  the  following  sections. 


Organization  of  the  learning  situation  is  of  great 
importance  in  fostering  insight.  When  the  aim  is 
recognition  of  relationships,  the  work  must  be  organ- 
ized to  achieve  this  purpose.  The  effect  is  then  cumu- 
lative: better  understanding  at  each  stage  contributes 
to  better  understanding  at  following  stages.  The  result 
is  that  fewer  treatments  of  a topic  are  needed,  and 
the  organization  of  the  subject  as  a whole  is  simplified. 

For  several  decades  the  trend  in  arithmetic  was 
toward  increasing  complexity  in  the  organization  of 
topics.  This  came  about  because  the  stimulus-response 
theory  dominated  instruction  in  arithmetic.  With  this 
psychology  as  a basis,  drill  played  a dominant  role. 
Every  desired  response  was  specifically  identified  and 
connected  to  a stimulus  for  it. 

The  process  of  multiplication,  for  example,  was 
usually  separated  into  many — a dozen  or  more — dif-  7 

Guiding  principles 


Doors  to  success — knowing  the  number  system  and  the  basic  facts;  seeing  ideas  as  wholes;  visualizing 


ferent  “skills.”  Multiplication  of  two-figure  numbers 
with  carrying  was  delayed  for  weeks  or  even  months 
after  multiplication  without  carrying  had  been  taught. 

Because  of  these  traditional  organizations,  chil- 
dren often  failed  to  understand  the  nature  of  the  task 
as  a whole.  For  example,  when  multiplication  without 
carrying  comes  first,  the  pupil  cannot  understand  why 
he  is  told  to  begin  multiplying  with  the  “ones.”  He 
can  find  the  right  answers  by  working  with  the  “tens” 
first.  He  can  work  the  examples  either  way  he  pleases 
and  often  forms  bad  habits  that  escape  notice  by  the 
busy  teacher.  In  the  long  run,  lack  of  insight  makes 
the  situation  more  difficult  for  both  pupil  and  teacher. 

In  Seeing;  Through  Arithmetic  4,  after  the  basic 
principle  of  multiplication  involving  multiples  of  10 
and  100  has  been  taught,  the  multiplication  of  general 
two-figure  numbers  is  introduced  with  an  example 
involving  carrying.*  When  the  child  understands  the 
way  ones  in  excess  of  10  must  be  reorganized  to  make 
tens — the  major  difficulty  in  multiplication  of  two- 
figure  numbers — he  has  the  main  idea.  He  sees  the 
“whole”  situation.  Learning  to  multiply  by  working 
many  examples  without  any  carrying  before  meeting 

8 * See  Seeinfi  Through  Ariihinetic  4,  pages  142-146. 


one  that  does  require  carrying  develops  an  incom- 
plete concept  of  the  process.  It  is  like  learning  to 
drive  on  a street  where,  by  special  arrangement,  the 
traffic  control  lights  are  all  green  and  cease  to  be  ob- 
served by  the  driver.  In  accordance  with  the  same 
general  principle,  the  addition  of  two-figure  numbers 
is  reviewed  by  an  example  that  involves  carrying.* 
The  process  of  subtraction  is  reviewed  by  examples 
that  require  borrowing.**  These  examples  are  im- 
mediately followed  by  one  that  does  not  require 
borrowing. 

The  principle  of  introducing  a process  by  using  ex- 
amples that  are  as  representative  as  possible  of  the 
process  as  a whole  is  followed  throughout  Seeing 
Through  Arithmetic  4.  The  central  learning  difficulty 
is  faced  at  the  outset  and  is  not  evaded.  When  the 
pupil  understands  how  to  deal  with  really  representa- 
tive examples,  he  can  use  his  understanding  to  dis- 
pose more  easily  of  the  various  special  cases  that 
arise.  In  brief,  learning  tasks  are  so  organized  as  to 
develop  insight  and  to  enable  the  pupil  to  use  it  as  a 
means  to  further  learning. 

* See  Seeing  Through  Arithmetic  4,  pages  20-23. 

**  See  Seeing  Through  Arithmetic  4,  pages  32-35. 
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Learning  how 


Several  other  organizational  features  of  Seeing 
'Through  Arithmetic  4 are  noteworthy.  For  example, 
no  processing  of  number  symbols  by  multiplication  is 
|introduced  until  all  the  basic  facts  of  multiplication 
have  been  taught.  As  a result,  when  the  computa- 
tional process  of  multiplication  is  introduced,  no 
special  attention  needs  to  be  given  to  the  selection  of 
the  number  facts  involved.  This  is  in  contrast  to  or- 
ganizations of  arithmetic  that  introduce  multiplication 
of  two-figure  numbers  without  carrying  and  so  on, 
before  all  the  basic  facts  are  known  by  the  pupil.  In 
such  organizations  of  material  great  care  must  be 
taken  by  textbook  authors  and  the  teacher  to  avoid 
presenting  examples  whose  processing  requires  fac- 
tual knowledge  the  children  have  not  yet  acquired. 
iThese  purely  artificial  difficulties  are  avoided  in 
Seeing  Through  Arithmetic  4. 

The  principle  of  introducing  all  the  basic  facts 
before  processing  is  attempted  is  followed  also  for 
division. 

These  are  only  a few  of  the  many  examples  of 
reorganization  suggested  by  psychological  principles 
concerned  with  the  development  of  insight.  The  sim- 
plification in  organization  discussed  above  is  feasible 
in  this  program  because  new  visual  methods  of  pre- 
sentation and  provision  of  a good  understanding  of  the 
number  system  are  used  to  open  the  door  to  insight. 


2 Problem  solving 


In  Seeing  Through  Arithmetic  4 insight  into  problem 
solving  is  fostered  by  the  systematic  use  of  distinc- 
tive methods  of  teaching.  First,  the  pupil  is  helped  to 
recognize  what  is  happening  in  the  problem  situation. 
Second,  he  is  taught  to  describe  the  situation  by  using 
arithmetic  symbols.  This  symbolizing  includes  the  use 
of  very  simple  equations.  Third,  the  pupil  is  shown 
how  to  select  the  proper  arithmetic  process  to  solve 
the  equation. 

Analyzing  the  problem  situation 

In  the  past,  little  has  been  done  to  help  pupils  de- 
velop skill  in  analyzing  problem  situations.  The  in- 
structional methods  have  relied  heavily  upon  “cue” 
words.  (Examples:  How  many  in  all?  How  many 
are  left?)  They  also  have  relied  on  advice  which  is 
of  no  real  help  to  the  pupil.  (Examples:  Read  the 
problem  carefully.  Think  what  to  do  with  the  num- 
bers.) The  difficulty  of  many  problems  lay  in  the 
pupil’s  inability  to  analyze  them. 

To  understand  the  nature  of  a problem,  the  pupil 
must  be  able  to  recognize  the  type  of  action  that 
takes  place.  For  example,  when  one  group  joins  an- 
other group,  the  action  is  called  additive.  In  other 
situations  a single  group  is  seen  at  first,  but  if  part  9 
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of  this  group  is  taken  away,  a subtractive  action 
occurs.  Sometimes  the  objects  themselves  do  not 
actually  move,  and  it  is  necessary  to  imagine  that 
combining,  or  separating  action  occurs.  In  still  other 
situations,  actions  occur  that  are  called  multiplicative 
or  divisive.  Such  actions,  real  or  imagined,  are  al- 
ways important  aspects  of  the  total  situation.  The 
child  learning  arithmetic  with  insight  learns  to  recog- 
nize each  of  these  four  kinds  of  action. 

The  teaching  of  problem  solving  in  Seeing  Through 
Arithmetic  4 is  based  on  clear  distinctions  among: 
( 1 ) the  recognition  of  the  situations  with  their  ac- 
tions, (2)  the  use  of  symbols  to  show  what  is  happen- 
ing, and  (3)  the  processing  of  the  symbols — i.e., 
adding,  subtracting,  multiplying,  and  dividing.  These 
distinctions  are  important  because  the  process  used 
is  not  always  what  the  action  of  the  situation  seems 
to  suggest.  For  example,  there  are  problems  in  which 
the  child  is  usually  taught  to  subtract,  but  which,  as 
he  sees  them,  are  additive  situations.  Thus,  consider 
the  following  situation:  “John  has  25  cents,  and  a 
toy  truck  that  he  wants  to  buy  costs  45  cents.  How 
much  more  money  does  he  need?”  There  is  evidence 
in  the  research  on  arithmetic  that  children  tend  to 
think  of  this  as  an  additive  problem.*  This  tendency 
is  not  at  all  surprising.  Some  money  must  be  com- 
bined with  the  25  cents  to  make  the  needed  45  cents. 
All  the  child’s  previous  experiences  have  taught  him 
to  think  of  the  combining  of  two  groups  as  an  addi- 
tive situation.  Too  often  this  difficulty  is  not  recog- 
nized, and  the  child  is  told  only  that  this  is  a 
subtraction  problem.  Confusion  and  lack  of  under- 
standing naturally  result. 

In  Seeing  Through  Arithmetic  4,  the  child  is  not 
only  permitted  to  think  of  the  above  situation  as 
additive — he  is  taught  to  think  this  way.  Although 
the  situation  is  admitted  to  be  additive,  he  learns 
that  the  answer  is  obtained  by  the  process  of  sub- 
traction. He  is  given  help  in  analyzing  the  ^kiTation 
and  gains  insight  concerning  the  nature  of  the  solu- 
tion. In  short,  he  learns  how  to  see  it  and  how  to 
think  about  it  (see  pages  88  to  90  of  Book  4). 

* See,  for  example,  Gibb,  E.  Glenadine,  “Children’s  Think- 
ing in  the  Process  of  Subtraction.’’  Unpublished  doctoral  dis- 
sertation, University  of  Wisconsin,  Madison,  Wisconsin. 
Also  see  Lazerte,  M.  E.,  The  Development  of  Problem  Solv- 
ing Ability  in  Arithmetic.  Clarke  Irwin  and  Co.,  Ltd., 
Toronto,  1933. 


Another  example  will  help  clarify  the  distinction. 
The  problem  reads:  “Mary  spent  35  cents  during  a 
shopping  trip.  When  she  arrived  home,  she  found 
she  had  47  cents  left  in  her  purse.  How  much  money 
did  Mary  Tiave  in  her  purse  before  she  started  her 
shopping?”  The  child  who  understands  this  problem 
situation  sees  that  spending  35  cents  is  a subtractive 
action.  Previous  experience  has  taught  him  this.  How- 
ever, to  get  the  answer,  he  must  add  35  and  47.  This 
is  a situation  in  which  the  action  suggests  subtraction, 
but  the  process  of  addition  must  be  used  to  get  the 
answer.  Obviously,  careful  teaching  is  called  for  if 
the  child  is  not  to  be  confused.* 

Teachers  often  say  the  difficulty  in  problem  solving 
is  that  “the  pupils  cannot  read  the  problems.”  The 
pupils  usually  recognize  the  individual  words;  what 


* See  Seeing  Through  Arithmetic  4,  pages  134-137.  For  a 
more  extended  discussion,  see  the  lesson  notes  in  this 
Teaching  Guide  on  pages  297  to  298.  This  situation  is  an 
example  of  a general  type  which  is  called  “subtractive- 
addition”  by  the  authors. 


Exploring  problems 


David  had  some  minnows  in  a pail.  He 
1 1 minnows  to  Tom  and  kept  12  for  hi 
How  many  minnows  were  in  the  pail 
to  begin  with? 

'You  do  not  know  how  many  minnows  1 
had  in  the  pail  at  first. 

Number  of  mi 


'He  gave  11  minnows  to  Tom. 


B-n 


Number  of  mi 
David  gave  to 


’David  kept  12  minnows  for  himself. 


!-ll  = 12 


Number  of  mi 
David  kept 


You  must  find 
this  number. 


the  teacher  means  is  that  the  pupils  cannot  interpret 

[he  situations.  Dependence  on  “cue”  words  or  other 
uperficial  techniques  leaves  the  pupils  in  a weak  and 
lelpless  position.  They  must  learn  to  base  their  deci- 
isions  about  which  process  to  use  on  an  understanding 
bf  the  total  situation.  The  development  of  such  an 
understanding  on  the  part  of  the  child  has  been  of 
primary  concern  to  the  authors  of  this  text. 

The  basic  types  of  problems  introduced  in  each 
grade  are  selected  from  a complete  list  of  such  types. 
A table  of  these  types  appears  on  pages  358-359  of 
this  Teaching  Guide.  This  list,  which  is  the  result  of 
an  analysis  by  the  authors,  provides  a guide  for  a 
ponsistent  and  comprehensive  treatment  of  problem 
solving.  The  eight  simplest  types  of  problems  were 
presented  in  Seeing  Through  Arithmetic  3.  These 
are  reviewed  and  three  new  types  are  introduced  in 
'feeing  Through  Arithmetic  4.  The  reader  should  not 
infer  from  this  organization  for  teaching  purposes 
that  the  pupil  is  expected  to  recognize  each  problem 
'by  its  type  and  follow  a routine  procedure  for  that 
type.  Some  problems  can  be  correctly  viewed  in  more 


than  one  way.  What  is  essential  is  that  the  pupil  who 
adopts  a possible  view  knows  what  to  do  with  the 
situation  as  he  sees  it. 

Describing  the  situation  by  using  symbols 

As  a second  major  aspect  of  problem  solving,  the 
child  learns  how  words  and  other  symbols  are  used 
to  say  or  write  what  happens.  In  particular,  he  uses 
number  symbols  (15,  31,  5,  etc.)  to  tell  how  many 
are  in  a group  of  objects.  Other  symbols  (+,  — , 
X,  are  used  to  express  the  actions.  Thus  the 
equation  27  + 46=H  shows  that  a group  of  46  ob- 
jects is  joining  a group  of  27  objects  and  that  the 
number  of  the  combined  group  is  wanted.  In  every 
case  the  expressions  derive  their  meaning  from  the 
situations  out  of  which  they  are  seen  to  arise. 

In  Seeing  Through  Arithmetic  4,  lessons  entitled 
“Exploring  problems”  show  the  pupil  how  to  write 
simple  equations  to  describe  the  problem  situations. 
This  part  of  the  lesson  is  labeled  “See”.  The  lessons 
lead  him  to  analyze  the  situation  instead  of  rushing  on 
to  a computational  process  that  may  or  may  not  be 
appropriate.  The  equation  focuses  attention  on  under- 
standing the  situation  and  serves  as  a record  of  how 
the  pupil  sees  and  thinks  about  the  situation.  If  the 
pupil  cannot  analyze  the  situation,  any  attempt  to  do 
the  computational  step  is  a blind  and  often  futile 
procedure. 

Processing  the  arithmetic  symbols 

As  the  third  major  aspect  of  problem  solving,  the 
child  learns  to  go  through  the  appropriate  process 
with  the  number  symbols.  In  the  simplest  situations 
this  involves  the  direct  use  of  the  addition,  subtrac- 
tion, multiplication,  or  division  process  as  indicated 
by  the  equation.  In  other  situations,  as  was  noted 
above,  the  process  is  not  the  same  as  the  action 
in  the  situation  suggests.  In  these  cases  the  pupil 
must  be  helped  to  see  why  another  process  can  be 
used.  In  Seeing  Through  Arithmetic  4,  he  is  shown 
how  to  think  about  the  situation  in  a way  that  re- 
veals the  appropriate  process.  He  is  then  ready  to 
compute  with  insight  into  the  total  situation.  This 
part  of  the  problem-solving  lesson  is  labeled  “Com- 
pute.” The  child’s  knowledge  of  symbols,  his  ability 
to  change  situations  into  these  symbols,  and  his  com- 
putational skills  are  brought  together. 

Guiding  principles 


3 Effective  methods 

In  Seeing  Through  Arithmetic  4,  the  learning  of 
arithmetic  is  made  efficient  and  enjoyable  for  most 
children  by  a variety  of  new  methods  of  presenta- 
tion. These  methods  include  extensive  creative  use 
of  the  pictorial  and  typographic  arts  and  many  other 
features  of  presentation,  emphasis,  and  organization. 
Introduction  of  these  features  is  based  on  accepted 
principles  of  learning  theory.  These  methods  are  used 
systematically,  not  erratically  or  superficially.  A com- 
plete discussion  of  all  of  these  methods  would  un- 
duly extend  these  introductory  comments,  but  some 
general  remarks  will  be  helpful  here. 

The  number  system 

Seeing  Through  Arithmetic  4 provides  an  unusually 
careful  development  of  the  number  system.  Many 
pictures  showing  the  grouping  and  regrouping  of  ob- 
jects in  tens,  in  hundreds,  and  so  on,  are  accompanied 
by  corresponding  arrangements  of  numerals  in  terms 
of  place-value  ideas.  (See,  for  example,  pages  11  to 
15  of  the  pupils’  textbook.)  Seeing  numbers  as  mem- 
bers of  a system  involves  seeing  relations,  and  thus 
requires  much  more  than  knowing  the  names  of  the 
“places”  in  written  numerals.  There  is  much  talk 
nowadays  about  teaching  the  number  system.  Seeing 


Through  Arithmetic  4 teaches  it  thoroughly  and  dis-i 
tinctively.  In  particular,  the  lessons  provide  experi-J 
ences  that  cultivate  readiness  for  carrying  and 
borrowing  in  the  computational  processes  that  come 
later. 

Presentation  of  processes 

The  “four-step  teaching  method”  is  another  featun 
of  Seeing  Through  Arithmetic  4.  This  method  ii 
used  in  sections  called  “Learning  how”  in  which  the 
processes  are  taught.  (See,  for  example,  pages  20-2] 
of  the  pupils’  textbook.)  In  Step  1,  called  “See,”  ty 
pupil  is  shown  in  detail  what  to  do.  Pictorial  repre- 
sentations show  what  happens  to  the  objects  involved. 
The  process  with  the  symbols  is  shown  and  is  closely 
connected  with  the  visual  representation.  Verbal  ex- 
planations are  included,  but  they  are  simple  and 
brief.  In  Step  2,  called  “Think,”  another  example  is 
worked  out  and  the  pupil  is  asked  some  questions 
about  important  details.  He  is  encouraged  and  helped 
to  think  about  the  example.  In  Step  3,  called  “Try,” 
other  completely  worked  out  examples  are  given, 
but  the  pupil  is  expected  to  work  these  out  for  him- 
self and  then  compare  his  work  with  the  completed 
examples  in  his  book.  In  Step  4,  called  “Do,”  exam- 
ples for  practice  are  given.  In  this  step  the  child  is 
expected  to  work  independently. 
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The  “four-step  method”  has  proved  its  effective- 
iiess  through  years  of  use.  In  Seeing  Through  Arith- 
netic  4 it  has  been  adapted  to  new  visual  techniques 
and  modern  principles  of  learning  theory.  It  guides 
he  pupil  so  that,  literally,  he  can  see,  think,  try,  and 
really  do  a process  on  his  own  and  with  confidence. 

j/isual  aids 

in  Seeing  Through  Arithmetic  4,  all  pictures  are 
learning  aids.  No  picture  is  presented  for  its  purely 
iecorative  or  presumed  interest-generating  value.  In 
Tiany  cases  the  pictures  show  both  the  basic  data  and 
he  action — that  is,  the  grouping  and  regrouping  in- 
/olved  in  the  problem  situation.  The  child  can  actu- 
illy  see  what  is  happening.  Moreover,  because  many 
essons  employ  a sequence  of  related  scenes,  or  “mov- 
es,” they  serve  as  a guide  to  teachers  and  pupils  who 
vish  to  use  actual  objects  to  gain  additional  experi- 
;nce  with  the  ideas. 

I In  similar  fashion,  the  use  of  colors  and  of  many 
pecial  printing  devices  is  the  result  of  careful  study. 
I^olor  is  used  not  only  to  add  general  attractiveness 
)r  to  call  attention  to  some  special  point,  but  also 
lo  help  teacher  and  pupils  communicate  with  each 
pther.  For  instance,  the  teacher  may  say,  “Now  we 
vill  do  the  examples  beside  the  red  letters.”  Special 
)rinting  devices  are  used  to  “dim  out”  in  pictures 


everything  that  is  not  to  be  in  the  focus  of  attention. 
The  design  of  every  page  is  worked  out  with  teaching 
values  as  a dominant  criterion.  The  goal  is  to  help 
the  child  see — visually  and  intellectually — what  he  is 
asked  to  learn. 

Vocabulary  control 

The  purpose  of  studying  arithmetic  is  to  learn  how  to 
solve  quantitative  problems.  A vocabulary  and  gen- 
eral reading  abilities  are  of  course  necessary.  How- 
ever, since  the  task  of  learning  arithmetic  is  suffi- 
ciently difficult  for  the  child,  it  is  foolish  to  add  extra 
burdens  in  the  form  of  vocabulary  and  reading  diffi- 
culties. For  this  reason  the  vocabulary  of  Seeing 
Through  Arithmetic  4 is  carefully  controlled. 

In  Seeing  Through  Arithmetic  4 it  is  assumed  that 
the  children  know  only  the  436  reading  words  (both 
arithmetical  and  general)  that  appeared  in  Seeing 
Through  Arithmetic  3.  These  words  are  listed  alpha- 
betically on  pages  344-345  of  the  Teaching  Guide  for 
Seeing  Through  Arithmetic  3.  All  other  words  are 
considered  new  words  and  are  listed,  for  special  at- 
tention by  the  teacher,  at  the  beginning  of  the  Lesson 
Briefs  for  each  block  of  work.  The  total  vocabulary 
of  Seeing  Through  Arithmetic  4 is  722  words.  See 
pages  362-364  of  this  Teaching  Guide  for  a complete 
alphabetical  list  of  the  words  used. 


Guiding  principles 


Lesson  headings  ^ 

Seeing  Through  Arithmetic  4 uses  headings  that  de- 
scribe the  nature  of  the  various  types  of  lessons.  They 
serve  to  alert  the  child  immediately  as  to  the  nature 
of  the  lesson — learning  a new  computational  skill, 
practicing  problem  solving,  maintaining  skills,  and  so 
forth.  In  connection  with  these  headings,  there  is, 
whenever  necessary,  a statement  to  the  teacher  (in 
small  type  opposite  the  page  number)  that  gives  a 
technical  description  of  the  content  of  the  lesson. 

With  some  of  these  lessons,  too,  there  is  a statement 
opposite  the  heading  that  gives  the  child  more  infor- 
mation about  the  nature  of  the  lesson. 

These  various  types  of  lessons  provide  a wealth  of 
material  for  the  teaching  of  concepts,  for  practice, 
for  maintenance,  for  review,  and  for  testing  achieve- 
ment. Teachers  who  want  suggestions  on  the  varied 
uses  of  these  materials  will  find  them  in  the  Lesson 
Briefs  (pages  15-225)  and  in  the  Expanded  Notes 
(pages  227-328)  for  each  section.  These  materials 
provide  the  basis  for  effective  lesson  planning. 

All  material  in  Seeing  Through  Arithmetic  4 is 
organized  under  nine  headings : 

lessons  using  the  four-step  teaching  method  to  develop  or  review  computa- 
tional skills 

lessons  developing  specific  problem-solving  techniques 

lessons  developing  other  new  material,  including  basic  facts,  number  system, 
money,  fractions,  and  measurement 

maintenance  and  practice  in  solving  verbal  problems 

maintenance  and  practice  in  computation,  measurement,  number  system,  and 
money 

tests  of  various  types:  inventory,  achievement,  diagnostic  (End-of-block), 
and  problem-solving 

lessons  involving  special  aspects  of  quantitative  thinking 

lessons  involving  reteaching  or  review  of  previously  taught  content 

lessons  on  various  topics  related  to  the  arithmetic  program:  Roman  numerals, 
geometric  figures,  maps,  etc. 


Learning  how 
Exploring  problems 
Moving  forward 
Using  arithmetic 
Keeping  skillful 
Checking  up 
Thinking  straight 
Looking  back 
Side  trip 
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Lesson  briefs 


This  secHon  of  the  Teaching  Guide  contains 
the  aids  that  every  teacher  v/ill  need  in  using 
Seeing  through  Arithmetic  4.  Collected  together 
in  one  place  for  your  convenience  you  will  find: 

Objectives 

A very  brief  statement  of  the  purpose  of  the 
lesson  to  help  you  see  its  relation  to  the  program 

Vocabulary 

For  each  lesson  a list  of  all  words  not  used 
in  preceding  books  of  the  program 

Comments 

Helpful  information  about  the  arithmetic  itself 
and  about  methods  of  teaching 

Answers 

Answers  for  all  exercises  except  basic  facts 
and  very  simple  items 

Reproduced  pages 

A reproduction  of  each  page  from  the  pupil’s 
book  for  your  easy  reference 

Keyed  notes 

Brief  directions  for  teaching  each  page, 
keyed  by  numbers  to  the  reproduced  page 


Lesson  briefs 


A produc^^  teaching  situation 

" includes  interested  children, 
an  inspired  teacher,  and 
good  materials.  In  using 
the  materials  of  this  program, 
do  not  forget  the  Expanded  Notes 
on  pages  227-328. 


;j 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  229-233. 


Obfectives 

The  child  reviews  measures  he  learned  in  the  first  three 
grades.  He  becomes  acquainted  with  various  kinds  of 
common  measuring  instruments.  He  learns  the  impor- 
tance of  scale.  He  learns  correct  habits  of  measuring. 


Vocabulary 

A vocabulary  list  like  the  one  below  is  given  in  this  i 
Teaching  Guide  for  each  block  of  work  in  Seeing  ; 
through  Arithmetic  4.  The  list  consists  of  words  that  are 
introduced  in  the  book  and  are,  therefore,  new  to  this 
arithmetic  program.  Words  marked  with  asterisks  are 
already  familiar  to  the  children  who  have  completed 
The  New  Basic  Reading  Program  through  The  New  ► 
More  Streets  and  Roads  (3/2).  On  pages  362-364  you  : 
will  find  a complete  alphabetical  list  of  all  vocabulary. 


New  words  page  3 rui.ers,  marks*;  page  4 length, 
end*,  best*;  page  5 called*,  scale,  far*,  easier*, 
might*,  wrong* 

Be  sure  to  develop  carefully  the  meaning  of  the  word 
scale  as  applied  to  sets  of  calibrated  marks  and  their 
numerals  on  measuring  instruments. 

Comments 

If  you  have  not  already  read  the  introduction  to  this 
Teaching  Guide,  you  will  want  to  do  so  before  pro- 


ceeding  with  these  comments  and  the  keyed  notes.  To 
use  the  Teaching  Guide  effectively,  you  should  be  fa- 
miliar with  the  general  aims  and  principles  underlying 
this  program.  See  pages  6-14. 

The  heading  for  this  lesson,  “Moving  forward,”  indi- 
cates new  material.  The  children  are  to  read  the  sen- 
tence at  the  right  of  the  heading.  The  description  of  the 
contents  of  the  lesson,  at  the  bottom  of  the  page  to  the 
left  of  the  page  number,  is  for  the  teacher.  The  flag  at 
the  end  of  the  lesson  (at  the  bottom  of  page  5)  is  fol- 
lowed by  a concluding  statement  about  the  lesson, 
which  should  be  discussed  with  pupils  before  going  on. 

This  lesson  emphasizes  the  important  aspects  of  meas- 
urement— the  general  concepts,  techniques,  and  habits 
— not  the  measurement  equivalents  (12  inches  = 1 foot). 
The  child  must  understand  what  is  meant  by  a standard 
unit  and  what  a scale  is.  He  must  learn  that  a scale  is 
always  related  to  a standard,  and  that  we  use  different 
scales  to  measure  different  things,  such  as  temperature, 
time,  and  weight.  He  must  eventually  learn  that  all 
scales  are  alike  in  principle,  and  that  many  different 
units  of  measure  can  be  represented  on  a linear  scale. 
For  this  reason,  careful  development  of  the  principles  of 
the  foot  ruler  is  important.  Page  3 shows  some  of  the 
instruments  used  to  measure  different  kinds  of  things 
and  provides  an  opportunity  to  compare  different  kinds 
of  scales. 

The  child  must  also  learn  the  techniques  of  using 
measuring  instruments  correctly.  He  should  begin  to. 
understand  why  good  measuring  habits  are  important, 
what  bad  measuring  habits  are,  and  why  they  are  bad. 
Pages  4 and  5 show  some  of  the  ways  in  which  rulers 
are  marked  and  some  of  the  correct  and  incorrect  ways 
of  using  them.  An  understanding  of  measurement  can 
be  brought  about  best  through  concrete  experiences. 
Various  kinds  of  measuring  activities  should  be  used  in 
the  classroom,  and  the  children  should  discuss  and  criti- 
cize one  another’s  measuring  procedures. 

In  using  a foot  ruler  or  yardstick,  the  child  should  be 
very  much  aware  of  the  beginning  point  of  the  scale. 
Have  available  rulers  that  are  marked  in  different  ways. 
Let  the  child  see  that  some  of  them  have  scales  that 
start  at  the  end,  and  others  have  a starting  point  a little 


distance  from  the  end.  Be  sure  he  observes  that  on  some 
rulers  the  numerals  are  beside  the  marks  showing  the 
scale,  and  on  others  they  are  above  or  below  the  marks. 
Avoid  discussion  of  fractional  parts  of  the  inch. 

You  will  find  helpful  additional  material  for  the  teach- 
ing of  this  lesson  (and  other  lessons)  in  the  section  called 
Expanded  Notes.  Specific  reference  is  made  to  this  sec- 
tion at  the  beginning  of  each  Lesson  Brief. 

Answers 

The  answers  given  here  are  representative  of  the  kind 
of  answers  you  might  expect  from  the  children.  No  par- 
ticular wording  should  be  insisted  upon  and  no  attempt 
should  be  made  to  use  technical  terms  such  as  parallel 
for  straight.  For  exercises  like  these  the  child's  answer 
may  be  an  explanation  or  discussion. 

Page  4: 

A Upper  picture;  stick  is  even  with  beginning  point  of 
ruler 

B Inches 
C 10  inches 
D No 

E The  one  that  the  arrow  is  pointing  to;  because  it  is 
the  beginning  point  of  the  scale 
F End  point  is  marked  with  numeral  “12,”  beginning 
point  is  not  marked  with  a numeral;  12  inches 
G 9 inches 

H The  child  should  indicate  he  realizes  that  the  inches 
are  not  marked  on  this  “ruler" 

I In  Picture  C;  because  it  is  marked  in  inches 
Page  5: 

J 0 and  12  (Explain  that  0 would  have  to  be  put  at 
extreme  left  end  of  ruler) 

K To  12  inches 

L No;  because  its  end  is  not  placed  at  beginning  point 
of  ruler 

M Place  its  end  at  beginning  point  of  ruler 
N When  the  end  of  the  ruler  is  damaged,  or  the  marks 
are  worn  off 

O Yes  (Encourage  comparisons);  people  have  agreed 
upon  a certain  measure  of  length  as  1 inch 
P No;  he  does  not  have  the  stick  straight  with  the 
ruler 

Q He  is  leaving  a gap  between  the  rulers 


Lesson  briefs  3-5 


Moving 


ing  forward  In  this  lesson  you  will  learn  more  about  measuring, 
and  why  rulers  have  marks  and  numerals  on  them. 


D 


Concept  of-icole  and  slandord  unit.  Foot  c 
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Q Look  at  Picture  A.  Which  is 

r-B  the  correct  way  to  measure  the  length 

II  21  :>I  II  .^1  61  T|  81  9i  loi  111  12|  U of  the  stick?  Why? 


O What  do  the  numerals  on  the  ruler 
in  Picture  A show? 


.beginning 


I I,  21  . . . n .TOTTil 

1 foot  B 


B How  long  is  the  stick  in  Picture  A? 

□ Find  the  beginning  point  on  the  ruler 
in  Picture  B.  Does  it  have  a numeral? 
The  numeral  that  could  be  put  here  is  0. 

01  If  you  were  measuring  a stick 
with  the  ruler  in  Picture  B,  which  mark 
on  the  ruler  would  you  put  at  one  end 
of  the  stick?  Why? 

□ How  is  the  end  point  on  the  ruler 

in  Picture  B marked?  How  many  inches 
are  on  this  ruler? 

0 How  long  Is  the  card  in  Picture  C? 


□ 


□ 


0 How  long  is  the  card  in  Picture  D? 

O Which  ruler  can  best  be  used 
to  measure  with,  the  one  in  Picture  C 
or  the  one  in  Picture  D?  Why? 


3_ 

1 Let  pupils  talk  about  the  pictures  showing  in- 
struments that  measure  length.  Have  exam- 
ples of  as  many  as  possible  for  the  children  to 
examine  and  use. 

2 Discuss  the  various  kinds  of  clocks,  the  differ- 
ent ways  they  are  marked,  and  how  we  tell 
time.  Discuss  the  use  and  relative  motion  of 
the  hour,  minute,  and  second  hands. 

3 Discuss  the  kinds  of  weight  scales  shown  here 
and  others  the  children  have  seen.  Include 
the  common  spring  or  platform  scales  used  in 
grocery  stores. 

4 Simply  point  out  that  we  measure  liquids  in 
containers  of  this  type.  Liquid  measurement 
will  be  developed  later  (pages  230-231). 

5 Discuss  the  different  types  of  thermometers 
the  children  have  seen  and  their  uses. 

6 Talk  about  what  is  measured  by  the  dials  on 
an  automobile  dashboard.  Bring  out  the  idea 
that  each  dial  has  a scale. 


4_ 

1 Have  the  children  answer  Question  A.  Use 
questions  to  bring  out  what  is  right  and  what 
is  wrong  in  the  two  measuring  situations.  Have 
them  answer  Questions  B and  C. 

2 Have  the  children  answer  Question  D.  Get 
them  to  observe  that  sometimes  there  is  no 
numeral  at  the  beginning  point  of  a ruler. 
Have  them  answer  and  discuss  Questions  E 
and  F. 

3 Get  the  children  to  observe  that  the  numerals 
on  the  ruler  in  Picture  C are  to  the  left  of  each 
mark  instead  of  above,  as  in  Picture  B.  Have 
them  answer  Question  G. 

4 Have  them  answer  Questions  H and  I.  Discuss 
why  we  have  inch  marks  and  numerals  on 
rulers.  Get  them  to  see  that  it  is  impractical 
to  measure  the  card  in  Picture  D with  the  ruler 
shown.  Let  them  think  of  a way  to  measure 
the  card  with  the  ruler  in  Picture  C (by  mark- 
ing a piece  of  paper  the  length  of  the  card 
and  measuring  the  paper). 


n Could  any  other  numerals  be  put 
on  Ruler  E?  What  are  these  numerals? 
How  do  you  know? 

□ The  marks  and  numerals  on  a ruler 
are  called  a scale.  How  far  does 
the  scale  on  the  ruler  in  Picture  E go? 

n Is  the  stick  in  Picture  E 
10  inches  long?  How  do  you  know? 

Ca  What  would  be  an  easier  way 
to  measure  the  stick  in  Picture  E? 


O When  might  you  want  to  use  a ruler 
in  the  way  shown  in  Picture  E? 


S Is  1 inch  on  your  ruler  the  same 
length  as  1 inch  on  any  other  ruler? 
How  do  you  know? 


□ Is  Don  using  his  ruler  correctly 
in  Picture  F?  How  do  you  know? 


E What  is  wrong  with  the  way  Don  is 
measuring  the  table  in  Picture  G?  Q 


Now  you  should  be  able  to  measure  correctly 
with  a ruler,  g 
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1 Have  the  children  ansv/er  and  discuss  Ques- 
tions J and  K.  Get  them  to  observe  that  the 
stick  in  Picture  E is  not  being  measured  in  the 
usual  v/ay.  Have  them  answer  Question  L. 
Let  them  discover  that  the  measurement  can 
be  made  by  subtracting  2 from  10.  Have  them 
answer  Questions  M and  N. 

2 Have  them  answer  and  discuss  Question  O. 

3 Picture  F shows  two  errors  in  measuring.  The 
stick  is  not  held  parallel  with  the  edge  of 
the  ruler,  and  the  end  of  the  stick  is  not 
exactly  at  the  end  of  the  ruler.  Be  sure  the 
children  mention  these  two  things  when  they 
answer  and  discuss  Question  P. 

4 Have  the  children  answer  and  discuss  Ques- 
tion Q.  Be  sure  they  discover  that  the  measure- 
ment in  Picture  G will  be  faulty. 

5 Direct  attention  to  the  statement  following 
the  flag.  Have  a brief  concluding  discussion 
of  correct  and  incorrect  ways  of  measuring 
and  the  reasons  why  they  are  right  or  wrong. 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  233-236. 


Objectives  , 

The  child  learns  about  the  measurement  of  weight,  how 
a scale  can  be  made,  and  more  about  a standard  unit. 

Vocabulary 

New  words  page  6 weight,  nothing*,  bananas, 
moved*,  sure*;  page  7 where*,  finish* 

Comments 

The  child  should  learn  that  in  the  measurement  of 
weight  there  must  be  a scale  that  begins  at  zero,  and 
the  indicator  on  the  scales  must  point  exactly  to  the 
zero  mark  before  the  object  to  be  weighed  is  placed 
on  the  scales.  The  child  must  understand  that  this  is 
similar  to  using  a ruler  with  a precise  beginning  point 
(the  zero  point)  and  placing  the  beginning  point  pre- 
cisely at  the  end  of  the  object  to  be  measured. 

The  child  should  also  get  a very  clear  idea  of  another 
instance  of  a standard  unit  and  of  how  a scale  is  cali- 


brated. Be  careful  to  point  out  the  difference  between 
the  meanings  of  the  words  scale  and  scales.  The  word 
scale  is  used  to  indicate  the  calibrated  marks  (and  the 
numerals  with  them)  used  on  any  measuring  instrument. 
The  word  scales  is  commonly  used  to  designate  an  in- 
strument for  weighing  objects.  The  plural  form  comes 
from  the  fact  that  originally  objects  were  weighed  by 
a system  of  balances,  and  two  scales  were  involved. 

If  it  is  possible,  provide  one  or  more  scales  and 
cover  the  calibrated  dials  with  cardboard,  leaving  only 
the  starting  point  visible.  Then  let  the  children  place 
the  first  few  marks  by  the  procedure  shown  on  page  7. 
They  should  discover  that  the  intervals  between  the 
marks  are  equal.  Tell  the  children  that  the  nunrerals  on 
the  scale  in  Picture  D are  on  a wheel  that  turns  inside 
the  scales. 
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Lesson  briefs  6-7 


Moving  forward  On  pages  6 and  7 you  will  learn  about  how  weight  is 
measured  and  how  weight  scales  are  made. 


□ How  do  you  know  that  nothing 
is  being  weighed  in  Picture  A? 

□ The  same  scales  are  shown 
in  Picture  B.  Two  things  in  this 
picture  show  that  something  is  Q 
being  weighed.  What  are  they? 

H In  Picture  B,  to  what  numeral 
does  the  pointer  point?  The  numerals 
here  show  pounds. 

□ When  the  bananas  were  put 
on  the  weight  scales  in  Picture  B, 
the  pointer  moved  from  0 to  3. 

How  many  pounds  do  the  bananas 
weigh? 

Q Do  you  know  how  much  B 
the  package  in  Picture  C weighs? 

Why  or  why  not? 


F]  □ Look  at  Picture  D.  How  much 
does  Tom  weigh?  Are  you  sure? 

Why  or  why  not? 

0 A box  of  candy  weighs  1 pound  |3 
when  weighed  on  the  store  scales. 
Should  it  weigh  1 pound  when  it 
is  weighed  on  your  scales  at  home? 


Measurement  of  weight.  Development  of  stondard  unit  and  S' 


□ These  three  pictures  show  you  how  to  put 
numerals  and  marks  on  weight  scales.  Picture  E 
shows  how  you  could  begin.  The  little  mark  shows 
where  the  pointer  is  when  there  is  nothing 
on  the  scale.  Why  is  the  numeral  0 put  at  this  mark? 


n Picture  F shows  that  you  have  put  something 
that  you  know  weighs  1 pound  on  your  scales. 
Where  is  the  pointer  now?  Why  is  a mark  put  there? 
Why  is  the  numeral  1 put  at  this  mark? 


D In  Picture  G another  pound  is  on  the  scales. 
Where  is  the  pointer  now?  Why  is  a mark  put  there? 
What  numeral  belongs  at  the  mark? 


□ How  would  you  finish  putting  the  marks  andpi 
numerals  on  your  scales?  “ 


n How  would  you  make  a foot  ruler  thatds  gj 
to  be  marked  in  inches? 


Now  you  should  know  how  scales  are  used  to  measure 
weight.  Q 


1 Have  the  children  answer  Question  A.  Be  sure 
they  observe  that  the  pointer  is  precisely  at 
zero. 

2 Have  the  children  answer  and  discuss  Ques- 
tions B,  C,  and  D. — 

3 Let  the  children  give  estimates  of  the  weight 
of  the  package.  Let  them  give  reasons  for 
thinking  it  weighs  a certain  amount,  and  then 
let  them  discover  from  the  variety  of  estimates 
and  reasons  that  it  is  impossible  to  tell.  Help 
them  see  that  weight  scales  are  of  no  use  un- 
less they  have  a scale  marked  with  numerals. 

4 First  let  the  children  talk  about  the  two  views 
of  the  bathroom  scales.  Be  sure  they  observe 
that  the  pointer  on  the  empty  scales  is  not 
exactly  at  zero.  Discuss  whether  the  boy  on 
the  other  scales  really  weighs  a little  more  or 
a little  less  than  85  pounds. 

5 Have  them  answer  and  discuss  Question  G. 
Be  sure  they  understand  that  an  object  should 
weigh  the  same  on  all  scales. 
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1 Have  the  children  answer  and  discuss  Ques- 
tion H.  Be  sure  they  understand  that  the  zero 
mark  should  be  where  the  pointer  points  when 
there  is  nothing  on  the  scales. 

2 For  Exercise  I let  the  children  talk  about  what 
has  happened  to  the  scales.  Be  sure  they  under- 
stand why  the  numeral  1 is  put  where  it  is. 

3 Proceed  in  the  same  way  for  Picture  G and 
Exercise  J. 

4 Discuss  Question  K and  the  way  to  continue 
by  putting  more  pounds  of  sugar  on  the  scales 
and  making  marks  an  equal  distance  apart. 

5 Have  the  children  answer  and  discuss  Ques- 
tion L.  Be  sure  they  understand  that  the  scale 
on  a foot  ruler  is  like  the  scale  on  a weight 
scales  in  principle.  Ask  them  to  tell  how  using 
weight  scales  is  like  using  a foot  ruler. 

6 Direct  attention  to  the  statement  following  the 
flag  and  have  a brief  concluding  discussion 
about  the  measurement  of  weight. 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  236-238. 


Objectives 

The  child  learns  how  to  read  a Fahrenheit  thermometer, 
and  he  learns  what  the  freezing  and  boiling  points  of 
water  are. 


Vocabulary 

New  words  page  8 thermometer,  warm*,  cold*,  liquid, 
temperature,  degrees;  page  9 above*,  below*,  lowest*, 
worry*,  cooking*,  freezes,  boils*,  water* 

Cominents 

One  great  difficulty  the  children  will  have  with  measur- 
ing temperature  with  a Fahrenheit  thermometer  is  to 
understand  the  reason  the  zero  point  of  the  scale  is 
where  it  is.  It  will  be  hard  for  them  to  understand  why 
zero  is  not  the  freezing  point. 

Be  sure  the  children  understand  that  the  liquid  in  the 
thermometer  rises  and  falls  as  the  temperature  changes 
because  the  liquid  expands  when  it  becomes  warmer 
and  contracts  when  it  becomes  colder. 


Let  the  children  read  a real  thermometer.  Let  them 
discuss  and,  if  possible,  bring  to  class,  different  kinds  of 
thermometers  they  have  seen  used  (weather,  fever,  meat, 
candy,  oven).  Help  them  decide  why  the  different  kinds 
of  thermometers  have  different  ranges  of  possible  tem- 
perature readings.  Be  sure  they  understand  that  on  most 
thermometers  each  interval  represents  two  degrees. 

Answers 

Page  9:  A 94°;  because  each  mark  represents  two  de- 
grees, not  one  degree;  B Below  0°;  because  the  liquid 
is  below  the  0 on  the  scale;  C Above  0°;  D 4°  below  0; 
E 130°;  F 120°,  140°,  130°;  G 20°  below  0,  30°  below 
0,  40°  below  0;  H Moves  down  the  scale;  I Yes;  the  scale 
goes  from  the  coldest  to  the  hottest  temperatures  we 
are  likely  to  have;  J No;  there  are  no  numerals  on  the 
scale;  K Because  the  temperature  is  almost  down  to 
freezing,  and  his  crops  may  be  ruined;  L Because  many 
foods  need  cooking  temperatures  above  212°,  the  boil- 
ing point  of  water;  M [C  and  D];  N Scales  do  not  go  to 
high  enough  temperatures 


Moving  forward  Pages  8 and  9 show  you  how  to  read  a thermometer 
to  find  how  warm  or  how  cold  something  is. 


-This  is  a thermometer. 


We  use  thermometers 
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1 Direct  attention  to  Thermometer  A.  Discuss 
the  picture  with  the  children.  Be  sure  they 
know  that  the  tube  on  the  thermometer  is 
filled  with  a liquid  (which  is  usually  colored 
red)  and  that  the  marks  and  numerals  on  the 
thermometer  are  a scale. 

2 Have  one  of  the  children  read  the  first  para- 
graph at  the  right  of  the  thermometer.  Discuss 
the  way  the  scale  is  marked  and  be  sure  they 
understand  that  each  space  represents  two 
degrees.  Ask  them  if  they  can  think  of  a 
reason  why  each  space  should  show  two  de- 
grees instead  of  one  (no  room  for  more  marks 
and  numerals). 

3 Have  the  children  read  this  paragraph.  Be 
sure  they  understand  that  we  read  a thermom- 
eter by  looking  at  the  mark  nearest  the  top 
of  the  liquid  in  the  tube.  Ask  them  how  they 
would  read  the  thermometer  when  the  top  of 
the  liquid  is  between  two  marks. 

4 Discuss  the  differences  in  these  thermometers. 
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□ Does  Thermometer  B show 

EB  a temperature  of  94°  or  92°?  How  do 
you  know? 

□ Find  0°  on  Thermometer  C.  Is  the 
temperature  shown  on  Thermometer  C 
above  0°  or  below  0°?  How  do  you 
know?  Thermometer  C shows 

a temperature  of  about  12°  below  0. 

B Find  0°  on  Thermometers  A and  B. 
Are  the  temperatures  shown  on  these 
thermometers  above  0°  or  below  0°? 

□ Does  Thermometer  D show  4° 
below  0,  2°  below  0,  or  16°  below  0? 

□ The  marks  and  the  numerals 

on  a thermometer  are  the  temperature 
scale.  On  Thermometer  A the  scale 
goes  from  30  degrees  below  0 
to  how  many  degrees  above  0? 

□ What  is  the  highest  temperature 
that  can  be  measured  with 
Thermometer  B?  With  Thermometer 
C?  With  Thermometer  D? 

0 What  are  the  lowest  temperatures 
that  can  be  measured  with 
Thermometers  B,  C,  and  D? 

0 We  use  a thermometer  to  measure 
how  warm  or  how  cold  the  air  is. 

As  the  air  gets  warmer,  the  liquid  “ 


Q Q Walei  freezes 

at  32°  above  0. 


in  the  thermometer  moves  up  the  scale. 
What  does  the  liquid  do  when  the  air 
gets  colder? 

D Could  the  thermometers  on  page  SC 
be  used  to  measure  the  temperature 
of  the  air?  Why? 

n Could  you  use  Thermometer  E 
above  to  measure  temperature?  Why? 

□ Why  does  a farmer  sometimes 
worry  about  his  plants  on  a day  when 
the  temperature  is  35°?  Picture  F 
will  help  you. 

□ The  scale  on  a thermometer  used 

in  cooking  begins  at  a high  temperature. 
Why?  Picture  G will  help  you. 

d Which  thermometers  on  page  8 
show  temperatures  below  freezing? 

n Why  would  the  thermometers 
on  page  8 not  b6  useful  in  cooking? 


Now  you  should  be  able  to  read  the  thermometers 
in  your  home. 


1 Discuss  the  questions  in  Exercises  A to  G.  Be 
sure  to  refer  to  the  thermometers  on  page  8. 
if  possible,  apply  these  questions  to  real  ther- 
mometers provided  by  the  children.  Stress 
reading  temperatures.  Give  special  attention 
to  the  2°  intervals  on  the  thermometers  and  to 
the  need  of  counting  down  from  zero. 

2 Discuss  the  expansion  and  contraction  of  the 
liquid  in  connection  with  Question  H. 

3 In  using  Exercises  I to  N,  stress  the  reasons 
for  different  scales.  Be  sure  the  children  know 
what  freezing  and  boiling  temperatures  are. 


Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  uses  what  he  has  learned  about  measurement 
on  the  preceding  pages,  reviews  simple  measurement 
equivalents,  and  practices  comparing  large  and  small 
units  of  measurement. 

Vocabulary 

New  words  page  10  honey*,  jars*,  ribbon*,  string* 

Comments 

This  lesson  provides  an  opportunity  for  reviewing  and 
practicing  what  was  learned  in  the  preceding  lessons. 
These  exercises  should  reveal  any  lack  of  understand- 
ing of  the  measures  developed  so  far. 

If  possible,  demonstrate  the  equivalent  measures 
given  in  the  table  at  the  bottom  of  the  page.  Use  both  a 
foot  ruler  and  a yardstick  to  show  the  relations  among 
inch,  foot,  and  yard.  Various  objects  that  weigh  less 
than  a pound  (candy  bars,  bags  of  peanuts)  can  be 


compared  in  weight  to  give  the  children  some  concept 
of  the  ounce.  If  postal  (letter)  scales  are  available,  pa- 
per and  small  objects  can  be  weighed. 

To  develop  an  idea  of  the  relative  capacities  of  the 
pint,  quart,  and  gallon,  provide  a vessel  that  holds  each 
amount.  Also  provide  a variety  of  cans  and  bottles  of 
various  capacities.  Let  the  children  estimate  the  ca- 
pacity of  each  and  then  check  their  estimates  by  pour- 
ing sand,  dried  beans,  or  peas  from  the  pint,  quart,  and 
gallon  containers  into  them.  They  might  also  fill  the 
cans  and  bottles  and  check  their  estimates  by  pouring 
the  sand,  beans,  or  peas  into  the  pint,  quart,  and  gal- 
lon containers. 
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' Keeping  skillful 


1 foot  = 12  inches 
1 yard  = 36  inches 
1 yard  = 3 feet 
1 pound  = 16  ounces 
1 quart  = 2 pints 
1 gallon  = 4 quarts 
1 gallon  = 8 pints 


□ What  temperature  is  shown  on 
Thermometer  A?  On  Thermometer  B? 
On  Thermometer  C? 


□ Which  thermometer  shows 
the  lowest  temperature? 

H Which  thermometer  shows 
the  highest  temperature? 

□ Do  you  think  that  the  numerals 

on  the  scale  in  Picture  D show  pounds 
or  ounces?  Why? 

□ In  Picture  E,  Mary's  mother  Q 
is  putting  a gallon  of  honey 

into  quart  jars.  Does  she  have 
enough  jars?  How  do  you  know? 

□ Which  is  more,  a pound  of  candy 
or  14  ounces  of  candy? 

0 Which  is  longer,  a ribbon 

1 yard  long  or  a ribbon  4 feet  long? 

[I]  Which  is  less,  3 pints  Of  milk 

or  1 quart  of  milk? 
n Which  is  less,  30  inches  of  string 
or  1 yard  of  string? 

□ Which  is  more,  1 gallon  of  milk  or 
5 quarts  of  milk? 

□ Which  is  less,  20  ounces  of  candy 
or  1 pound  of  candy? 

□ Which  is  shorter,  a ribbon  1 foot 
long  or  a ribbon  10  inches  long? 


io 

1 Most  children  should  know  these  equivalents. 
Have  each  child  put  a piece  of  paper  over 
the  units  at  the  right  of  the  equals  signs.  Then 
let  the  children  take  turns  giving  the  equiva- 
lents. Next  have  each  child  cover  the  units  at 
the  left  of  the  equals  signs  and  give  the 
equivalents. 

2 Have  the  children  answer  Questions  A,  B,  and 
C.  Be  sure  to  use  Pictures  A,  B,  and  C. 

3 Help  children  arrive  at  the  correct  conclusion 
about  the  scale  units  in  Picture  D.  Discuss 
relotive  weights  of  such  things  as  letters, 
stones,  and  sugar.  The  children  will  need  help 
in  understanding  the  dual  use  of  the  numerals 
on  the  scale,  since  the  1 stands  for  1 pound 
(or  16  ounces)  and  not  1 ounce. 

4 Permit  the  children  to  use  the  table  of  equiva- 
lents, if  they  need  to,  in  answering  Questions 
E to  L. 


Looking  bock 

Expanded  Notes  for  this  lesson  are  on  pages  239-243. 

Objectives 

The  child  reviews  what  he  has  learned  about  place 
value  and  the  number  system  and  about  regrouping  for 
carrying  and  borrowing. 

Vocabulary 

New  words  page  1 2 question*,  no* 

Comments 

Understanding  the  decimal  number  system  is  an  ex- 
tremely important  part  of  learning  arithmetic.  It  is 
necessary  not  only  in  reading  and  writing  numbers,  but 
also  in  the  processing  of  numbers  by  addition,  subtrac- 
tion, multiplication,  and  division. 

There  are  two  basic  ideas  that  the  child  must  grasp. 
One  is  that  the  same  symbol — a one-figure  numeral — 
may  be  used  to  represent  ones,  tens,  hundreds,  etc.  The 
other  idea  is  that  we  know  what  a symbol  represents  by 
its  position  with  respect  to  other  symbols  in  the  numeral. 


In  previous  grades  the  child  worked  with  objects  and 
pictures  of  objects.  He  assembled  ones  to  make  groups 
of  tens,  tens  to  make  hundreds,  and  hundreds  to  make 
thousands.  Then  he  learned  to  use  tally  marks  to  repre- 
sent tens  and  ones,  and  to  put  them  in  proper  places  to 
indicate  what  they  represent.  Finally  he  learned  to  use 
numerals  in  place  of  the  tally  marks. 

In  reviewing  the  number  system,  you  may  find  useful 
a collection  of  objects  (sticks,  pencils)  that  can  easily 
be  grouped  by  tens  and  hundreds.  To  avoid  having  to 
collect  very  many  objects,  have  several  boxes  labeled 
"100”  and  several  larger  boxes  labeled  "1000.”  Tell 
the  children  to  imagine  that  there  are  the  right  number 
of  objects  in  each  box.  In  each  of  the  "100"  boxes  have 
one  bundle  of  10  objects  that  can  be  used  for  borrow- 
ing in  subtraction.  In  each  of  the  "1000"  boxes  have  a 
bundle  of  10  tens  to  be  used  for  borrowing. 

Many  children  have  difficulty  with  computation  be- 
cause they  do  not  understand  the  number  system  princi- 
ples underlying  carrying  and  borrowing.  The  regroup- 
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ing  involved  in  these  procedures  should  be  taught  in 
connection  with  the  number  system  so  that  they  can  be 
applied  when  computation  is  taught. 

Page  13  develops  the  regrouping  that  must  be  done 
for  carrying  in  addition  and  multiplication.  Page  14 
reviews  the  regrouping  for  borrowing  in  subtraction. 
Page  15  provides  exercises  testing  the  child's  under- 
standing of  the  number  system  through  four  places. 
The  number  system  is  extended  through  millions  on 
pages  126-128. 


Answers 

Page  1 2:  H to  J Accept  any  numeral  that  has  0 in  the 
proper  places;  children  may  write  larger  numerals  than 
those  presented  in  this  lesson. 


Page  13: 

A 6 hundreds,  7620  F 

B 3 thousands,  3469  G 

C 5 hundreds,  583  H 

D 9 ones  I 

E 7 thousands 


9 hundreds  8 tens 

1 hundred  8 tens  5 ones 

2 hundreds  no  tens  5 ones 
9 tens  no  ones 


Page  14: 

A 14  ones  G 

B 17  ones  H 

C 7 tens  I 

D 15  tens  J 

E 2 hundreds  K 

F 13  ones  L 


5 hundreds,  5 ones 
12  hundreds 
3 thousands 
19  ones 
10  hundreds 
7 hundreds,  4 ones 


M 14  ones 
N 4 thousands 
O 10  hundreds 
P 1 1 tens 
Q 13  hundreds 
R 8 thousands 


Page  15: 

(block  1) 

A 68  B 303  C 72 
(block  3) 

A 239  C 98  E 870  G 913 

B 6040  D 4001  F 7152  H 1867 

(block  4) 

A 5 thousands  3 hundreds  9 tens  0 ones 
B 0 thousands  5 hundreds  3 tens  9 ones 
C thousands'  F hundreds’  I 17  tens 

DO  G 2064  J 7 tens 

E 9 H 9007  K 10  tens 


Looking  b3Ck  pages  H to  is  win  help  you  check  up  on  reading  and 

writing  numerals  and  on  understanding  numbers.  ” 
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1 Be  sure  pupils  understand  that  there  are  10 
candies  in  each  pile.  Have  them  count  the 
piles.  Point  out  that  the  black  7 labeled 
“tens"  stands  for  7 piles  of  10.  Have  them 
count  the  5 single  candies  and  note  that  the 
5 in  the  ones’  place  stands  for  them.  Direct 
attention  to  the  numeral  75.  Be  sure  they 
understand  that  the  7 stands  for  tens  and  the 
5 for  ones.  The  word  seventy-five  shows  them 
what  the  numeral  looks  like  when  spelled  out. 

2 Use  above  procedures  for  Picture  B.  Be  sure 
pupils  understand  why  there  is  no  numeral  in 
the  ones'  place.  Explain  that  the  0 in  40  is 
important  to  show  that  the  4 is  in  tens’  place. 

3 Emphasize  that  there  are  10  bundles  of  ten. 

4 Have  pupils  see  that  the  10  tens  are  being  re- 
grouped as  one  hundred  and  that  a 1 is  put  in 
hundreds’  place. 

5 Adapt  Procedures  3 and  4 for  Movie  D. 

6 Have  pupils  use  the  picture  to  explain  what 
each  black  numeral  means. 
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□ What  numerals  belong  where  Q 
the  question  marks  are  in  each  picture 
above? 


□ In  the  number  shown  in  Picture  A 
! ’ the  3 is  in  what  place?  The  1 is 
, 1 in  what  place? 


A In  5078,  the  5 is  in  what  place?  B 
B In  647,  the  7 is  in  what  place? 
c In  8091,  the  0 is  in  what  place? 

D In  7840,  the  4 is  in  what  place? 

E In  6139,  what  is  in  tens’ place? 


B In  the  number  shown  in  Picture  C 
the  5 is  in  what  place? 

I 0 In  which  picture  are  there  no  ones? 
In  which  picture  are  there  no  tens? 


F In  2304,  what  is  in  thousands’ 
place? 

G In  1065,  what  is  in  hundreds’ 
place? 


□ For  which  of  these  numbers  is  4 h Write  a numeral  that  has  0 

in  tens’  place?  in  tens’  place. 


□ For  which  of  these  numbers  is  5 
I'  in  hundreds’  place? 

I 0 What  number  is  shown  in  each 
picture? 

i2 


I Write  a numeral  that  has  0 
in  hundreds’  place, 
j Write  a numeral  that  has  0 
in  both  tens'  and  ones’  places. 
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3 hundreds  no  tens  ■ ones  1 hundred  S tens  7 ones 

3 hundreds  S tens  4 ones  = B 0 H hundreds  2 tens  7 ones  = H □ 


A 5 thousands  26  hundreds  2 tens  no  ones  = 
J 7 thousands  B hundreds  2 tens  no  ones. 
The  number  is  H. 

B 2 thousands  14  hundreds  6 tens  9 ones  = 
S thousands  4 hundreds  6 tens  9 ones. 

The  number  is  B. 
e 4 hundreds  18  tens  3 ones  = 

B hundreds  8 tens  3 ones. 

The  number  is  S. 

B 8 tens  19  ones  = 9 tens  H ones 


E 5 thousands  23  hundreds  = 

■ thousands  3 hundreds 
F 7 hundreds  28  tens  = 

B hundreds  H tens 
G 18  tens  5 ones  = 

■ hundred  ■ tens  B ones 
H 19  tens  15  ones  = 

n hundreds  B tens  ■ ones 
I 7 tens  20  ones  = 

B tens  B ones 

13 


1 Have  the  class  ansv/er  Questions  A to  G in  the 
first  column.  Each  of  these  questions  relates 
to  the  pictures  at  the  top  of  the  page,  and 
they  should  be  discussed  and  answered  orally. 
Work  with  the  children  in  much  the  same  way 
that  you  did  on  page  11.  Be  sure  that  each 
child  in  the  class  has  a chance  to  respond  at 
least  once. 

2 Exercises  A to  J in  the  second  column  do  not 
relate  to  the  pictures.  Have  the  children  write 
the  letters  A to  J on  their  papers,  and  then 
write  the  answer  to  each  question  beside  its 
letter.  When  they  have  finished,  the  answers 
may  be  read  aloud  and  discussed. 


1 Direct  attention  to  Movie  A.  Have  the  chil- 
dren note  that  the  first  scene  shows  2 hundreds 
and  14  tens.  Let  them  explain  the  black  nu- 
merals. Bring  out  by  discussion  of  the  second 
scene  that  10  of  the  14  tens  are  being  put  into 
a box  to  make  another  hundred,  and  that  there 
are  4 tens  left  over.  The  third  scene  shows 
the  new  arrangement  as  3 hundreds  and  4 
tens.  Let  the  children  explain  the  black  nu- 
merals. Be  sure  they  read  the  number  as  340. 

2 Point  out  that  the  single  objects  in  the  first 
scene  can  be  regrouped  to  make  tens,  and  that 
in  the  second  scene  this  has  been  done.  Re- 
late the  black  numerals  to  the  pictures. 

3 Ask  the  children  what  should  be  done  with  the 
ones.  Relate  the  first  statement  to  the  picture 
as  it  is  and  the  second  statement  to  the  pic- 
ture as  it  will  be  when  the  ones  are  regrouped. 

4 Adapt  Note  3 to  Picture  E. 

5 Do  Exercises  A to  I orally. 
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94  = 8 tens  a ones  Q j 909  = 

27  = 1 ten  a ones  k 3000 

82  = a tens  12  ones  l 864  = 

256=  1 hundred  H tens  6 ones  m 864  = 

360  = H hundreds  16  tens  n 5500  = 

503  = 4 hundreds  9 tens  B ones  o 7000  = 

645  = a hundreds  14  tens  ■ ones  p 910  = 

7200  = 6 thousands  a hundreds  Q 6300  = 

4100  = B thousands  11  hundreds  R 9700 


8 hundreds  9 tens  S ones 
= 2 thousands  H hundreds 
a hundreds  16  tens  H ones 

7 hundreds  15  tens  B ones 
= I"  thousands  15  hundreds 
= 6 thousands  S hundreds 

8 hundreds  “I  tens 

= 5 thousands  ls  hundreds 
= *2  thousands  17  hundreds 


□ What  number  is  shown  in  Picture  A?  n 

□ What  number  is  shown  in  Picture  B? 

□ What  number  is  shown  in  Picture  C? 


o®* 

Read 

A 38 

308 

378 

3008 

3078 

3780 

3781 

B 

50 

502 

512 

5120 

5026 

5260 

5269 

• • 

□ 

C 

85 

805 

835 

8005 

8050 

8650 

8652 

SA 


ft 

? t 

ft''; 


Write  the  numerals. 

A two  hundred  thirty-nine  EJ 
B six  thousand  forty 
c ninety-eight 
D four  thousand  one 
E eight  hundred  seventy 
F seven  thousand  one  hundred  fifty-two 
G nine  hundred  thirteen 
H one  thousand  eight  hundred  sixty-seven 

□ 5390  = a thousands  a hundreds  a tens  ■ ones 

□ 539  = H thousands  B hundreds  M tens  B ones 
B In  8601,  the  8 is  in  what  place? 

E]  In  502,  what  is  in  tens’ place?  LJ 
B In  7769,  what  is  in  ones’ place? 

□ In  1624,  the  6 is  in  what  place? 

B 2 thousands  no  hundreds  6 tens  4 ones  = B 

□ 9 thousands  no  hundreds  no  tens  7 ones  = B 
D 672  can  be  5 hundreds  ® tens  2 ones. 

n 83  can  be  9 tens  13  ones. 

□ 904  can  be  8 hundreds  B tens  4 ones. 


Now  you  should  be  able  to  read  and  write 
any  numeral  from  1 to  9999. 


1 In  the  first  scene  have  the  children  note  the 
groups  of  hundreds,  tens,  and  ones,  and  how 
they  are  represented  in  the  tally  box.  Ask 
someone  to  read  the  number,  425.  In  the  sec- 
ond scene  point  out  that  one  of  the  groups  of 
one  hundred  is  broken  up  into  tens.  In  the 
third  scene  the  children  see  the  regrouping 
completed.  Have  them  read  the  numerals  in 
the  box  as  3 hundreds,  12  tens,  and  5 ones.  Be 
sure  they  see  why  this  is  the  same  as  425. 

2 Point  out  that  one  of  the  tens  in  the  first  scene 
is  regrouped  as  10  ones  in  the  second  scene. 
Relate  the  numerals  in  the  tally  boxes  to  the 
pictures. 

3 Let  the  children  explain  the  regrouping  re- 
quired by  the  second  line  of  text.  Be  sure  they 
observe  that  the  regrouping  on  this  page  con- 
sists of  breaking  up  large  groups  into  smaller 
groups,  and  that  this  is  the  opposite  of  what 
was  done  on  page  13. 

4 Do  Exercises  A to  R orally. 

15 


1 Direct  attention  to  these  three  exercises  and 
the  pictures.  Let  each  child  make  a tally  box 
for  the  numerals  as  pictured  and  also  a box 
for  the  numerals  for  the  regrouped  objects. 

2 Direct  attention  to  the  exercises  under  “Read." 
Call  on  the  children  in  random  order  and  have 
them  read  the  numbers  aloud.  Be  sure  each 
child  responds  at  least  once.  Encourage  the 
children  to  find  such  numbers  in  books  and 
newspapers. 

3 Ask  the  children  to  write  the  letters  A to  H 
on  their  papers  and  then  write  the  correct 
numeral  opposite  each  label. 

4 This  exercise  can  be  done  either  orally  or  in 
writing,  depending  on  the  needs  of  the  class. 
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Looking  bock 

Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  reviews  what  he  has  learned  about  combin- 
ing actions  and  separating  actions.  He  learns  the  dif- 
ference between  additive  actions  and  multiplicative 
■ actions  and  between  subtractive  actions  and  divisive 
actions. 

i Vocabulary 

New  words  page  1 6 join* 

' Comments 

11  In  Grade  2 the  child  began  learning  about  the  combin- 
r ing  and  separating  actions  which  develop  the  meanings 
of  the  four  fundamental  processes.  He  learned  that  in 
additive  situations  he  should  think  of  one  group  as  join- 
' ing  another,  and  that  these  groups  do  not  have  to  be 
equal  in  size;  that  in  subtractive  situations  part  of  the 
i group  is  taken  away  from  the  whole  group,  and  that  we 
^ are  concerned  with  the  part  that  remains.  He  learned 
I that  in  multiplicative  situations  groups  of  equal  size  join; 


no  one  of  them  joins  the  others,  but  all  come  together  at 
once.  He  learned  that  in  divisive  situations  the  group 
breaks  apart  into  equal  groups,  and  none  of  these  groups 
is  necessarily  taken  away.  Great  care  should  be  taken  to 
see  that  the  children  understand  the  differences  among 
these  situations.  It  is  very  important  that  they  do  not  con- 
fuse additive  and  multiplicative  action,  that  they  know 
that  in  multiplicative  actions  the  equality  of  the  groups 
is  essential.  Similarly,  they  should  not  confuse  sub- 
tractive and  divisive  action,  and  they  should  understand 
that  in  divisive  actions  also  the  equality  of  the  groups  is 
essential.  If  necessary,  use  objects  to  make  these  actions 
real  and  the  differences  between  them  clear. 
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1 First  let  the  children  look  at  all  of  the  pictures 
to  decide  which  ones  show  groups  separating 
and  which  ones  show  groups  combining. 

2 Let  the  children  answer  questions  like  these 
about  this  picture:  ‘‘How  many  groups  are 
there?  Are  the  groups  equal?  What  is  happen- 
ing? How  many  animals  (birds,  squirrels,  but- 
terflies) will  there  be  in  all?“ 

3 Let  the  children  answer  questions  like  these 
about  this  picture:  “How  many  animals  are 
there  to  begin  with?  Is  one  group  going  away, 
or  are  they  all  going  away  in  equal  groups?” 

4 Ask  the  children  to  make  a problem  about 
each  picture. 
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Checking  up 

Expanded  Notes  for  this  lesson  ore  on  pages  244-245. 

Objectives 

The  child  tests  his  knowledge  of  the  addition  basic  facts. 

Vocabulary 

New  words  page  17  addition,  collected* 

Comments 

In  this  book  the  lessons  called  “Checking  up”  are 
always  tests.  Page  17  provides  two  inventory  tests  on 
the  addition  basic  facts.  Test  1 is  on  the  basic  facts 
with  sums  of  10  or  less.  Test  2 is  on  those  with  sums 
exceeding  10.  The  purpose  of  these  tests  is  to  reveal 
any  general  weakness  on  the  part  of  the  children  in  their 
knowledge  of  the  addition  basic  facts.  If  children  do 
not  respond  correctly  on  all  of  the  items  in  each  test, 
some  further  work  on  the  addition  basic  facts  is  needed. 
Since  these  facts  were  taught  in  Grades  2 and  3,  the 
best  reteaching  materials  are  the  lessons  in  the  books 
for  those  grades.  In  any  case,  take  definite  steps  to 
reteach  children  who  show  weaknesses.  (See  Teaching 


Guides  for  Grades  2 and  3.)  It  is  important  to  arouse 
the  children's  interest  and  enthusiasm  in  improving  their 
knowledge  of  the  basic  facts.  Let  them  keep  a list  of  the 
facts  that  are  causing  them  trouble  and  cross  off  each 
fact  as  it  is  learned.  Encourage  them  to  eliminate  all  the 
facts  on  the  list  as  quickly  as  they  can. 

The  pictures  are  intended  to  review  the  two  types  of 
additive  situations  that  lead  to  addition  basic  facts. 
Picture  A shows  real  action,  and  Picture  B shows  imag- 
ined action,  in  which  the  child  must  imagine  the  two 
groups  as  one. 


Checking  up 


The  work  on  this  page  will  help  you  check  up 
on  addition. 


□ Mary  and  Betty  are  looking 
for  acorns.  Don,  Carol,  and  Ann 
nare  coming  to  help  them.  Then 
**how  many  children  will  be  looking 
for  acorns? 

2 + 3 = m 


□ Tom  has  collected  7 butterflies. 

Bill  has  collected  9 butterflies.  Cl 
How  many  butterflies  in  all  have 
the  two  boys  collected? 

7-t-9  = a 


Test  1 Test  2 


A 

6+3  = m 

L 

i-i-9=a 

A 

8-l-6=B 

L 

9-t-7  = B 

B 

2+8=m 

Qm 

4-i-5=a 

B 

5-f-7  = B 

FIm 

3-l-8  = B 

C 

3 + 4 = m 

N 

7+3=m 

C 

9-l-9  = a 

N 

6-l-9  = B 

D 

2 + 3 = m 

O 

6+2  = a 

D 

6-i-5  = a 

O 

8-l-7  = B 

E 

5 + 3 = m 

P 

2 + 4=m 

E 

8-f-8=a 

P 

7-l-6  = a 

F 

7+i  = m 

Q 

2 + 7 = m 

F 

5-l-9  = ffl 

9-l-2  = a 

G 

2 + 6 = m 

R 

6-t-l  = H 

e 

6-l-6  = B 

R 

7-l-7  = a 

H 

4-t-3  = a 

S 

i-i-8=a 

H 

3-l-9  = B 

S 

5-l-8=B 

1 

i-f  4=a 

T 

2-l-5  = » 

1 

9-l-8  = B 

T 

9-l-6  = H 

J 

3-l-7  = B 

U 

5-l-5  = B 

J 

4-l-9  = B 

U 

8-l-4  = B 

K 

5-l-4  = B 

V 

1-I-3  = B 

K 

8-l-5  = a 

V 

7-l-9  = g 

Inventory  toih  on  oddlflon  bosk  locfB  |I 
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1 Have  the  children  read  this  problem  and  refer 
to  the  picture.  Let  them  discuss  the  action  of 
one  group  joining  another.  Direct  attention  to 
the  equation.  Be  sure  they  can  tell  what  each 
figure  in  the  equation  stands  for. 

2 Have  the  children  read  this  problem  and  refer 
to  the  picture.  Help  them  conclude  that  the 
two  groups  are  not  to  be  put  together,  but 
that  they  must  be  imagined  as  one  group. 
Draw  attention  to  the  ring  around  10  butter- 
flies and  help  the  children  see  the  whole  group 
as  10  and  6,  or  16. 

3 Have  the  children  write  the  letters  A to  V on 
their  papers  and  then  write  the  sum  for  each 
equation  on  the  correct  line.  When  they  have 
finished,  read  the  answers  and  have  them  mark 
each  error.  Give  special  help  to  any  child  who 
needs  it  before  going  on. 


Learning  how 

Expanded  Notes  for  this  lesson  ore  on  pages  245-247. 

Objectives 

:The  child  reviews  the  addition  of  three  or  more  one- 
j figure  numbers. 


I Vocabulary 

1 New  words  page  19  woods*,  brought*,  bring* 

I Comments 

, In  adding  a column  of  figures,  children  learn  to  look  at 
j the  first  two  numbers  and  to  think  the  answer  (which 
■rshould  come  to  mind  immediately  because  a basic  fact 
is  involved).  They  learn  to  keep  this  number  in  mind 

I as  they  look  at  the  next  number  and  decide  whether 
these  two  numbers,  added  together,  will  give  them  an 
answer  in  the  same  decade  or  the  next  decade.  Then 
they  determine  how  many  ones  there  are.  They  learn  to 
do  this  quickly  as  they  add  a column  of  figures, 
i The  number  they  must  keep  in  mind  changes  as  they 
go  down  the  column,  as  does  the  number  that  they  must 
add  to  it,  which  they  see  on  the  paper.  Although  it  does 

I not  matter  whether  children  add  up  or  down  a column, 
for  purposes  of  consistent  presentation  of  new  material 
in  this  book,  all  adding  is  begun  at  the  top  of  the 
{ column. 

Children  should  be  able  to  compute  mentally  when 
adding  three  or  more  one-figure  numbers.  Therefore, 

; they  should  be  able  to  add  when  the  example  is  given 
j in  equation  form.  For  written  assignments,  however,  they 
I may  write  the  figures  in  column  arrangement. 

This  lesson  serves  as  an  introduction  to  the  built-in 
j four-step  teaching  method  that  is  used  throughout  this 
I program  to  develop  all  new  computational  skills.  Steps 
are  provided  to  help  the  child  SEE  (by  means  of  illustra- 
tions and  explanations),  THINK  (by  means  of  illustrations 
and  questions),  TRY  (by  means  of  problems  and  ex- 
amples worked  out  with  answers  for  comparison),  and 
DO  (by  means  of  practice  material  without  guidance)  in 
learning  how  to  add  a column  of  one-figure  numbers. 
Special  material  is  provided  in  the  book  for  each  of  the 
four  learning  steps. 

These  four  steps  are  based  on  a teaching  method  that 
many  successful  teachers  use  consistently  in  presenting 
new  material  on  the  board.  Here  the  steps  are  systemat- 


ically employed  and  are  implemented  by  pictures, 
explanations,  questions,  examples,  and  problems.  The 
SEE  and  THINK  steps  are  intended  to  be  taught  under 
the  direct  guidance  of  the  teacher  with  the  aid  of  the 
book.  The  TRY  and  DO  steps  are  intended  to  be  used 
independently  by  pupils.  They  also  provide  a means 
for  taking  care  of  individual  differences  in  pupils.  The 
teacher  should  work  with  those  who  need  assistance 
in  the  TRY  step  at  the  time  when  they  most  need  it.  The 
better  students  may  try  as  many  problems  or  examples 
of  the  TRY  step  as  they  need,  then  go  immediately  to 
the  DO  step. 

The  SEE  step  for  this  lesson  appears  on  page  18.  Note 
that  the  pictures  show  clearly  what  each  computational 
step  means.  Note,  too,  that  the  portions  of  each  picture 
not  of  direct  concern  at  the  stage  of  solution  under  dis- 
cussion are  dimmed.  (See  the  6 dimmed  acorns  in  Picture 
B.)  Children  need  to  focus  only  on  the  undimmed  por- 
tions. Also  for  emphasis,  figures  that  are  under  dis- 
cussion in  the  computational  forms  are  black.  The 
THINK,  TRY,  and  DO  steps  are  on  page  19. 

The  explanations  and  questions  in  the  book  do  not 
provide  everything  that  might  be  said  in  teaching  the 
material.  You  are  expected  to  fill  in,  teaching  from  the 
structure  provided.  You  will  strengthen  the  lesson 
greatly  if  you  use  objects  to  demonstrate  what  the  pic- 
tures show. 

Answers 

Page  19: 


A 20 

D 17 

G 21 

J 19 

M 18 

P 11 

B 8 

E 23 

H 21 

K 23 

N 23 

Q 30 

C 9 

F 18 

I 22 

L 14 

O 22 
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Learning  how  This  lesson  will  help  you  remember  how  to  add 
numbers  that  have  one  figure. 


E3 


411 


3 Mary  found  7 acorns.  Ann  found  D 
□ 8 acorns.  Betty  found  6 acorns. 

How  many  acorns  did  the  girls  find? 


7+8+6= 


You  must  find  Q 
T this  number. 

Z First  put  8 acorns  with  7 acorns.  Q 

□ 7 

' I First  add  8 to  7.  _ 

3^ — ^Remember the  15.  B 

6 


Now  put  the  6 acorns 
with  the  15  acorns. 


4 ^ ^ 00 
0 0 0 0 0 

18  Reteochlnj 


. 7 

8 

□ A 

21< 


Now  add  6 to  the  15  that  Q 
you  remember. 


.The  girls  found  21  acorns  in  all. 


Write  21  here. 
21  is  the  sum. 


□ 

7 + 8 + 6 = 21 


n addition  of  l-figur«  numbers 


How  many  butterflies  are  there  in  all? 

2+4+7+3= 


You  must  find 
this  number. 


2 What  numbers  do  you  add  first? 

4 What  do  you  add  next? 

What  do  you  add  last?  « 

~]  What  is  the  sum?  “ 

1 

There  are  H butterflies  in  all. 


□ 5 + 4+7=16 

t3  5 + 2 + 6+5=18  0 

□ 7 + 6 + 4=17 


B 3+1  + 8=12  □ 7 + 7 + 9 = 23 

□ 3 + 8 + 2 + 8 = 21  n 8 + 4 + 3 + 7 = 22 

0 9 + 7 + 8 = 24  □ 2+1  + 8 + 5=16 

m 2 + 9+1  + 8 = 20  □ 5 + 8 + 8 + 3 = 24 


■■■■  A In  the  woods  Betty 
counted  5 birds,  Bill  counted  7 birds, 
Mary  counted  3 birds,  and  Don 
counted  5 birds.  The  children  Q 
counted  how  many  birds  in  all? 
5+7+3+5=a 


B The  children  brought  plants 
to  school.  Tom  brought  3 plants,  Carol 
brought  2 plants,  and  Ellen  brought 
3 plants.  How  many  plants  in  all  Q 
did  they  bring? 

3 + 2 + 3=  B 


C 4+2+3=a 
D 7+2+8=B 
E 2+6+6+9= 
F 6+7+5=B 
G 9+l+4+7= 


B 


H 6+l+5+9=i 
I 8+7+7=B 
J 2+9+3+5=l 
K 5+6+4+8=l 
L 3+3+8=B 


M 4+l+5+8=B 
N 7+7+6+3=H 
o 7+6+9=H 
P 5+l+3+2=B 
Q 8+9+7+6=H 


Now  you  should  know  how  to  add  numbers  that  have 
one  figure. 


□ 
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Have  the  pupils  read  the  problem  only. 

Ask  a pupil  to  identify  a pile  of  acorns  in  the" 
picture  with  each  girl  named  in  the  problem!: 
Ask  a pupil  to  read  this  equation  and  sentence 
Let  a pupil  read  the  sentence  introducing  Pic- 
ture B and  note  the  action  shown. 

Have  pupils  examine  the  column  of  numerals' 
and  compare  them  with  the  equation  above.' 
Explain  that  the  black  numerals  stand  for  the 
objects  being  worked  with  in  the  picture.  Dis-' 
cuss  the  addition  of  7 and  8. 

Have  pupils  look  at  the  picture  and  the  sen-| 
tence  belonging  to  it.  Ask,  "What  is  happen- 
ing?" ] 


Direct  attention  to  the  computation.  Ask:| 
"What  does  the  6 stand  for?  Why  do  you  add 
it  to  15?"  Ask  children  why  the  answer  will  be' 
in  the  twenties  and  not  the  “teens."  1 

Be  sure  the  pupils  observe  the  sum  and  com-| 
pare  it  with  the  acorns  shown  in  the  picture.' 
Have  them  compare  this  equation  with  the  one 
at  the  top  of  the  page. 
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1 Have  pupils  make  a problem  for  the  picture. 
Then  direct  attention  to  the  equation. 

2 Let  children  read  and  answer  the  questions. 
Then  let  them  add  the  column,  following  the 
procedure  outlined  by  the  questions. 

3 Have  the  pupils  take  turns  doing  these  exer- 
cises orally.  Then  have  them  write  the  ex- 
amples in  computational  form  and  find  the 
answers. 

4 Ask  a pupil  to  read  this  problem  and  the  equa- 
tion. Let  another  child  write  the  figures  in  a 
column  on  the  board  and  add  them  orally. 

5 Have  the  pupils  take  turns  finding  the  answers 
orally.  Then  direct  the  children  to  add  and 
write  the  answers  on  paper,  labeling  each 
with  its  identifying  letter.  You  may  require 
them  to  write  the  examples  in  computational 
form  with  answers. 

6 Ask  a pupil  what  the  class  has  learned  in  the 
lesson  and  let  him  read  the  closing  statement. 


20-23  Learning  how 

Expanded  Notes  for  this  lesson  ore  on  pages  247-248. 


Objectives 

The  child  reviews  the  addition  of  any  two  or  three 
numbers  that  have  two  figures. 


Vocabulary 

New  words  page  21  John*;  page  23  Peggy,  class, 
feeding* 

Cominents 

iThis  lesson  reteaches  the  addition  of  numbers  with  two 
[figures.  It  gives  fourth-graders  who  may  have  forgotten 
[how  this  is  done  a chance  to  learn  again. 

I The  first  problem  children  meet  in  learning  to  add 
mumbers  with  two  figures  is  that  of  carrying.  They  are 
Ifaught  to  add  the  ones  first.  The  two-figure  number  they 
jiget  as  an  answer  they  already  think  of  as  composed  of 
|a  ten  and  so  many  ones.  They  learn  to  write  the  number 
ijof  ones  in  ones’  place  and  to  put  the  ten  with  the  other 
htens,  as  they  did  when  studying  the  regrouping  of  tens 
ifand  ones  in  an  earlier  lesson  on  the  number  system.  Then 
- they  add  the  tens  and  write  that  number  in  tens’  place. 
'Not  until  they  have  studied  and  tried  some  problems 
and  examples  involving  carrying  of  this  type  do  they 
meet  an  example  involving  the  addition  of  two-figure 
[numbers  without  carrying. 

Addition  is  begun  with  carrying  so  that  the  child  gets 
|at  the  very  beginning  a general  idea  of  the  process  of 
jiaddition.  He  begins  by  focusing  on  the  relation  between 
|the  columns.  When  addition  without  carrying  is  taught 
Ifirst,  this  important  relation  is  apt  to  be  ignored  by  the 
I pupil,  and  this  leads  to  confusion  later. 

The  use  of  pictures  to  show  the  steps  used  in  adding 
'the  numbers  makes  it  possible  for  even  slow  learners 
to  succeed  with  addition.  Futhermore,  the  pictures  re- 
move the  special  difficulties  involved  with  zeros  in  the 
' rote  methods  often  used. 

The  complete  lesson  treatment  of  four  pages  makes 
use  of  the  four-step  teaching  method. 

I The  SEE  step  begins  on  page  20  and  ends  on  page  21 . 
Note  that  the  pictures  show  clearly  what  each  computa- 
tional step  means.  Note,  too,  that  the  portions  of  each 
picture  not  of  direct  concern  at  the  stage  of  solution 
under  discussion  are  dimmed.  Children  need  to  focus 


only  on  the  other  portions.  Note,  also,  that  the  numerals 
under  consideration  in  the  computation  are  printed  in 
black. 

The  THINK  step  begins  on  page  21  and  ends  on  page 
22.  Pictures  again  carry  the  brunt  of  the  teaching.  The 
TRY  step  appears  at  the  top  of  page  23.  The  DO  step 
appears  at  the  bottom  of  page  23  and  includes  an  extra 
set  of  exercises  for  those  who  need  more  practice.  This 
extra  set  will  be  provided  hereafter  in  all  DO  steps  in 
blocks  of  work  entitled  "Learning  how.’’ 

The  explanations  and  questions  in  the  book  do  not 
provide  everything  that  might  be  said  in  teaching  the 
material.  You  are  expected  to  fill  in,  teaching  from  the 
structure  provided.  You  will  strengthen  the  lesson  greatly 
if  you  use  objects  to  demonstrate  what  the  pictures 
show. 

Answers 

Page  23: 

(block  1) 

A 62 
B 27 
C 98 
D 88 
E 63 


F 97 

K 99 

(block  2) 

A 94 

D 

80 

G 85 

L 93 

B 96 

E 

130 

H 140 

M 173 

C 94 

F 

188 

I 74 

J 88 

N 161 

Lesson  briefs  20-23 


Learning  how 


This  lesson  will  help  you  remember  how  to  add 
numbers  that  have  two  figures. 


Ann  has  56  shells.  Betty  has  38  shells. 
The  girls  have  how  many  shells  in  all? 


56+38=B 


You  must  find 
this  number. 


Put  8 shells  with  6 shells. 

Add  the  ones. 

^ 0 There  are  14  ones. 

38  S 


John  has  36  stones.  Bill  has  24  stones. 
The  two  boys  have  how  many  stones 
in  all? 

□ 

36+24=*  You  must  find 

t this  number. 


What  do  you  put  together  first? 


-What  do  you  add  first? 

How  many  ones  are  there? 


Now  turn  the  page. 


1 Have  pupils  read  the  problem.  Tell  them  to 
look  at  Picture  A to  “see”  the  problem  situa- 
tion. Have  them  point  to  Ann’s  shells;  then 
to  Betty's.  Ask  them  what  they  are  to  find  in 
the  problem.  Have  them  write  the  equation 
for  it  on  the  board. 

2 Have  children  observe  that  the  single  shells 
are  being  put  together. 

3 Now  direct  attention  to  the  computation. 
Compare  the  numbers  with  those  in  the  equa- 
tion above.  Explain  that  the  black  figures  stand 
for  the  single  shells  that  are  being  put  together 
and  that  they  must  add  these  numbers. 

4 Let  the  children  observe  that  the  14  shells  are 
being  made  into  a box  of  10  and  4 single 
shells  left  over. 

5 Be  sure  they  think  of  the  14  as  10  and  4 and 
that  they  think  of  the  4 in  the  answer  as 
standing  for  the  4 single  shells, 

6 The  children  should  understand  that  the  black 
1 that  is  “carried"  stands  for  the  new  box  of  10. 

21 

1 Have  children  observe  that  all  of  the  boxes  of 
10  are  being  put  together, 

2 Explain  that  we  are  now  working  with  the  nu- 
merals that  stand  for  the  boxes  of  10  shells. 
Be  sure  the  children  add.  Compare  the  9 tens 
in  the  answer  with  the  boxes  in  the  picture. 

3 Ask  pupils  to  read  the  statement.  Then  have 
them  look  at  the  equation.  Tell  them  it  is  the 
one  they  made  when  they  first  read  the  prob- 
lem, but  that  now  it  contains  the  missing  num- 
ber. 

4 Tell  pupils  that  with  this  problem  the  only  help 
they  will  get  in  the  book  is  questions  to  help 
them  think.  Have  them  read  the  problem  first 
look  at  the  picture,  and  then  make  the  equa 
tion. 

5 Have  them  read  the  first  question  and  use  thf 
picture  to  answer  it.  Then  have  them  read  thf 
questions  about  the  example  and  answer  them 


, What  do  you  do  with  the  10  stones? 


^/n  ^ 


Think  of  the  10  ones  as  ■ ten. 


Q, Why  do  you  write  0 here? 


1 Pupils  should  see  that  Picture  C shows  the  an- 
swer to  the  first  question.  Direct  attention  to 
the  example  and  be  sure  they  add  the  ones. 
Have  them  answer  the  question  about  why  the 
0 has  been  written.  (There  are  no  ones,  as 
shown  in  Picture  C.) 

2 Have  pupils  read  the  first  question  opposite 
Picture  D and  look  at  the  picture  to  see  the 
action  carried  out.  Have  them  read  the  second 
question  and  refer  to  the  picture  in  answering 
it. 

3 As  the  children  study  this  picture  and  the  work 
opposite  it,  be  sure  they  relate  the  numerals 
to  the  objects  in  the  picture.  Be  sure  they  add 
and  that  they  understand  that  the  addition 
they  do  (of  the  tens)  is  shown  with  action  in  the 
picture.  Take  special  care  to  see  that  they 
think  of  the  6 in  the  answer  as  6 tens  and  of 
the  boxes  in  the  picture  as  6 boxes  of  10. 

4 Have  pupils  read  the  statement  and  equation 
opposite  Picture  F,  saying  the  missing  numbers. 


Mary  found  23  nuts  in  the  woods.  Peggy 
ound  14  nuts.  Ellen  found  22  nuts.  How  many  nuts 
1 all  did  the  girls  find? , 

3+14-1-22  = 1 


D 


Dick  collected  19  leaves,  and  Don  collected 
5 leaves.  The  two  boys  collected  how  many  leaves? 
t9+15  = H g 


70+56  = * 


t 70 


[_56 

126 


Why  do  we  write  1 
.in  hundreds’  place? 


D 29  + 7 + 59  = B 

29 

7 

59 

95 


23 

14 

22 

59 


19 

15 

34 


Either 
remember 
this  ten  or 
write  it.  ' 


E 63 + 58  + 21  = H 

63 

58 

21 

142 


□ In  the  woods  one  class 
Counted  28  birds,  and  the  other  class 
counted  34  birds.  How  many  birds 
did  the  two  classes  count? 

28  + 34  = a 


□ Fifteen  birds  were  feeding 
on  the  ground  in  the  woods.  Twelve 
more  birds  flew  down  to  feed.  Then 
how  many  birds  were  feeding? 
15+12  = H 


73  + 7+18  = 1 
;□  32  + 56  = B 
!□  12  + 51  = B 
>□  68  + 29  = 8 
47  + 38  = 8 
90  + 50  = a 


a 50  + 24=H 
D 49  + 39  = 0 

□ 4 + 57  + 38  = B 

□ 13  + 28+52  = 8 
m 42  + 56  + 75  = 8 

□ 66  + 71  + 24  = 8 


□ 57  + 37  = 8 

□ 41  + 17  + 38  = 8 
B 9 + 65  + 20  = 8 

□ 45  + 35  = 8 

B 29  + 47  + 54=8 

□ 82  + 76  + 30  = H 


Now  you  should  be  able  to  add  any  numbers 
with  two  figures  in  them. 


23 


1 Have  pupils  do  this  problem  as  written  work. 
Tell  them  that  in  doing  the  problem  they 
should  read  it,  make  the  equation,  write  the 
numerals  in  computational  form,  and  compute 
to  get  the  answer.  Afterwards,  they  should 
compare  their  work  with  the  equation  and 
computation  provided  in  the  book  to  find  if 
they  were  right  or  wrong,  and,  if  wrong,  where 
they  went  astray. 

2 For  Examples  C to  E,  tell  pupils  they  should 
write  the  figures  in  computational  form  and 
compute.  Then  they  should  compare  their  work 
with  that  shown  in  the  book.  Some  of  the 
children  may  need  help  from  you  as  they  go 
along. 

3 Tell  pupils  that  they  get  no  further  help  from 
the  book  with  these  problems  and  examples. 
Have  them  write  the  problems  and  examples 
in  computational  form  and  find  the  answers. 
Afterwards,  discuss  the  problems  and  ex- 
amples. 


Lesson  briefs  20-23 


24-27 


Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  248-249. 


Objectives 

The  child  reviews  the  addition  of  three-figure  numbers 
with  carrying. 

Vocabulary 

New  words  page  27  pine,  cones 

Comments 

This  lesson  gives  the  child  an  opportunity  to  recall  how 
he  adds  numbers  with  three  figures.  The  lesson  covers 
four  pages,  and  the  four-step  method  is  used  in  teaching 
the  lesson.  See  the  Lesson  Briefs  for  the  preceding  two 
lessons  for  an  explanation  of  this  method. 

The  addition  of  two  or  more  three-figure  numbers 
uses  the  same  principles  of  regrouping  within  the  frame- 
work of  the  number  system  that  the  preceding  lesson 
with  two-figure  numbers  did.  The  only  new  thing  in- 
volved is  the  use  of  the  carrying  technique  twice  in 
the  same  example.  The  first  example  involves  carrying 
twice.  Since  the  child  has  already  reviewed  adding  two- 


figure  numbers,  he  knows  how  to  change  ones  to  tens. 
He  must  now  change  tens  to  hundreds. 

In  the  SEE  step,  found  on  pages  24  and  25,  illustra- 
tions and  written  explanations  make  each  computational 
step  thoroughly  clear.  In  the  THINK  step  on  page  26, 
illustrations  and  questions  help  children  think  their  way 
through  the  procedures  to  the  answer.  The  TRY  and  DO 
steps  on  page  27  offer  exercises  for  practice.  The  TRY 
step  supplies  worked-out  examples.  The  DO  step  in- 
cludes examples  for  independent  work. 

Answers 
Page  27: 


(block  1) 

(block  2) 

A 

198 

E 

252 

I 

528 

M 

741 

A 

878 

E 

1359 

B 

447 

F 

587 

J 

469 

N 

599 

B 

900 

F 

2029 

C 

831 

G 

270 

K 

806 

O 

1032 

C 

932 

G 

2204 

D 

800 

H 

931 

L 

803 

P 

219 

D 

664 

34 


Learning  how 


This  lesson  will  help  you  remember  how  to  add 
numbers  that  have  three  figures. 


There  are  135  pencils  on  one  shelf  and 
267  pencils  on  another  shelf.  How  many 
pencils  are  there  in  all?  g 

135"i“267“S  You  must  find 

t this  number. 


m ^ 


Put  7 pencils  with  5 pencils. 
i Add  the  ones. 

135  There  are  12  ones. 

267  B 


• Make  a bundle  of  10  pencils. 

There  are  2 pencils  left  over. 

135  12  is  1 ten  2 ones. 

Write  2 here  to  show  there 
2 «-are  2 ones  in  the  answer. 


267 


Put  the  new  bundle  of  10  pencils 
with  the  other  bundles  of  ten. 


135 

W 

2 


Write  the  new  ten  in  tens'  place. 

□ 


1 Have  the  pupils  read  the  problem  and  the 
equation.  Ask  them  to  look  at  Picture  A.  Be 
sure  they  identify  each  number  with  its  group 
of  objects. 

2 Have  the  pupils  observe  that  the  ones  are  be- 
ing put  together.  They  should  be  told  to  ignore 
the  part  of  the  picture  that  is  dimmed  off. 

3 Now  direct  attention  to  the  computation  anc 
relate  the  black  numerals  to  the  groups  in- 
volved in  the  action  in  the  picture.  Ask,  ‘‘Doei 
adding  7 to  5 go  with  what  is  happening?’ 

4 Have  a child  tell  what  is  being  done  in  Picture 
C.  Then  have  him  think  of  the  sum  of  5 and  7 
as  1 ten  and  2 ones.  Ask:  “What  shows  thii 
in  the  picture?  How  are  the  pencils  for  the  ^ 
in  the  answer  shown?" 

5 Get  the  pupils  to  observe  that  the  new  bundle 
of  10  is  being  put  with  the  other  tens. 

6 Draw  attention  to  the  black  1 and  relate  it  tc 
the  bundle  in  the  picture.  Ask,  “Why  is  this  1 
put  in  tens’  place?" 


24  Kateochlng 


Now  put  the  bundles  of  10  together. 
i Add  the  tens. 


135 

W 

2 


There  are  10  tens. 


l|  100  1/ 


Put  the  10  tens  in  a box  of  100. 

, * 10  tens  equal  1 hundred. 

135 


02 


Write  0 here  to  show  there 
are  no  tens  in  the  answer. 


Put  the  new  box  of  100  with  the  other 
hundreds. 

Write  the  new  hundred 
in  hundreds'  place. 

02 


Put  the  boxes  of  100  together. 
i Add  the  hundreds. 
IOC  There  are  4 hundreds. 

135  Q 
402 


.Write  4 in  hundreds’  place. 


135  + 267  = 402  [ij 

There  are  402  pencils  in  all. 


25 


III  There  are  126  pencils.  209  pencils,  and 
83  pencils.  How  many  pencils  are  there 
□ in  all? 

= ^ You  must 
find  this 
number. 


□ 126+209+83 

L 


S 18 

am  m 


What  do  you  add  first? 

126  many  ones  are  there? 

209  0 
_83 

0 ^Why  do  you  wrue  e here? 

□ ^ 

Why  is  1 written  here? 
12b  What  do  you  add  now? 


-What  does  this  1 show? 


Why  was  1 written  in  hundreds’ 
place?  Now  what  do  you  add? 
How  many  hundreds  are  there? 


1 1 

126 
209  a 
_83 

t and  not  3? 

.There  are  ■ pencils  in  all.  Q 
126  + 209  + 83  = 418 


1 Draw  attention  to  the  combining  of  the  bundles 
of  10.  Ask,  "How  many  tens  are  there?" 

2 Now  study  the  computation.  Ask:  "What  does 
each  black  figure  stand  for?  How  does  the  pic- 
ture show  what  adding  them  means?" 

3 Be  sure  the  pupils  know  that  there  are  10  tens. 
Then  let  them  explain  what  is  being  done  with 
them. 

4 Ask:  "Why  do  we  write  0 in  the  answer?  How 
does  the  picture  show  that  0 is  correct  for 
tens’  place?" 

5 Ask  questions  to  get  the  pupils  to  see  that  the 
black  1 stands  for  the  new  box  of  100  and  that 
putting  it  in  hundreds’  place  is  similar  to  put- 
ting the  new  box  with  the  other  boxes  of  100. 

6 Let  one  child  explain  the  picture. 

7 Let  another  child  add  the  hundreds  orally. 

8 Be  sure  the  children  understand  what  part  of 
the  picture  each  numeral  in  the  answer  stands 
for.  Relate  the  equation  to  the  one  at  the  be- 
ginning and  to  the  problem. 

26 


1 Tell  the  pupils  that  in  the  THINK  step  they  will 
have  questions  to  guide  them,  but  they  will 
have  to  do  their  own  thinking.  Direct  attention 
to  the  problem,  the  equation,  and  Picture  A. 

2 Study  this  example  with  the  children.  Direct 
attention  to  the  black  numerals.  Then  ask: 
"Which  objects  in  Picture  A do  they  stand  for? 
What  do  we  do  with  these  objects?  With  the 
numbers?”  Be  sure  they  think  of  the  sum  as  a 
ten  and  8. 

3 Let  the  children  discover  that  there  is  a new 
bundle  of  10  in  Picture  B.  Let  them  add  the  tens. 
Be  sure  they  think  of  the  sum  as  1 hundred  and 
1 ten.  Discuss  the  1 in  the  answer. 

4 Look  at  Picture  C.  Ask,  "What  has  been  done 
with  the  10  tens?" 

5 Look  at  the  example.  Ask:  "What  was  done 
with  the  1 hundred  left  over  from  the  tens?  How 
do  you  get  4 in  the  answer?" 

6 Check  the  answer  with  Picture  C. 

Lesson  briefs  24-27 


A The  class  collected  143  pine  cones.  Betty 
brought  in  62  more  pine  cones.  How  many  pine  cones 
did  the  class  have  then?  n 
143  + 62  = a 


B The  class  had  236  shells.  Mary’s  father  gave 
them  a box  of  120  shells.  Then  the  class  had 
how  many  shells?  Q 

236+ 120  = ■ 


c 528  + 372  = 

□ 528 

372 
900 


D 654  + 271+438  = 1 


654 

271 


Why  do  we  write  1 
in  thousands' 
place? 


140  remember 
this  hundred 
D Z or  write  it. 

m 

236 

120 

356 

E 402  + 176=  B 

402 

176 

578 


■■tiM  □ Jim  read  86  pages 
in  one  book  and  112  pages  in  another 
book.  He  read  how  many  pages  in  all? 
86+  112  = B 


□ There  were  147  pencils  in  the  room. 
Carol  brought  300  more  pencils.  Then 
there  were  how  many  pencils? 

147  + 300  = E 


H 45  + 365  + 421  = 1 

□ 716  + 84  = E 

Q 83  + 79  + 90  = fi 

□ 155  + 432  = 0 

0 68  + 53+149  = 0 
m 624  + 307  = B 
n 446  + 82  = H 


D 320+149  = 11 

□ 72  + 609+125  = 1 

□ 614  + 189  = B 

CD  207+  198  + 336  = 
Ca  53  + 546  = S 
0 825  + 207  = B 

□ 94+55  + 70  = H 


□ 118  + 221  + 539  = ® 

□ 625  + 275  = ® 

B 225  + 707  = B 

□ 400  + 264=® 

B 415  + 683  + 261  = ® 

□ 768  + 910  + 351  = 8 
0 849  + 817  + 538  = 8 


Now  you  should  be  able  to  add  any  numbers 
with  three  figures  in  them. 


1 Have  the  pupils  work  this  problem  on  paper 
without  looking  at  the  work  in  green.  Then 
direct  them  to  compare  their  work  with  that 
shown  in  the  book.  If  mistakes  have  been 
made,  the  children  can  find  where  they  oc- 
curred. 

2 Let  the  pupils  work  Examples  C,  D,  and  E with- 
out looking  at  the  work  in  green.  Then  have 
them  compare  their  work  with  that  in  the  book 
and  correct  any  mistakes  they  have  made  by 
doing  the  work  over  again. 

3 Let  the  class  work  these  two  problems  and  C 
to  P independently.  When  most  of  the  class 
are  through,  discuss  the  work  and  help  those 
who  need  it.  Examples  A through  G (white  on 
black)  are  supplied  for  those  who  need  addi- 
tional practice. 


28-29 


Using  arithmetic 


Expanded  Notes  for  this  lesson  are  on  pages  249-251. 


Objectives 

The  child  gets  practice  in  analyzing  problems.  He  learns 
to  visualize  an  additive  problem  situation  expressed  in 
words,  to  put  it  in  equation  form,  and  to  solve  it. 


Vocabulary 

New  words  page  28  fish*,  tanks,  beach*,  collection; 
page  29  postcards,  goldfish*,  graders,  drank* 


Comments 

So  far  in  this  book  children  have  met  only  additive  prob- 
lem situations  (in  connection  with  reviewing  the  addition 
basic  facts  and  addition  of  two-figure  and  three-figure 
numbers).  In  these  cases,  the  equations  and  the  compu- 
tational forms  necessary  to  obtain  a solution  have  been 
provided. 

In  this  lesson  children  learn  how  to  think  about  the 
conventional  verbal  problem  preparatory  to  solving  it. 
They  learn  to  describe  a problem  situation  by  writing  an 


equation  with  symbols  (such  as  2-|-3=B)  that  stands 
for  the  situation  as  they  see  it  (in  pictures  or  visualized 
from  the  printed  description).  Primarily  they  must  learn 
to  note  the  action  taking  place  in  the  problem  situation. 
They  should  be  taught  not  to  answer  immediately  after 
reading  the  question,  but  first  to  make  the  equation 
with  the  screen  (a  square  will  do)  in  its  proper  place. 
This  will  help  them  build  good  habits  of  problem  solving, 
which  are  necessary  when  larger  numbers  are  involved. 
The  habit  of  making  the  equation  should  be  formed 
now. 

The  problems  on  pages  28  and  29  are  all  additive 
situations.  Through  discussion  and  work  with  them,  chil- 
dren should  recall  or  become  aware  that  all  situations 
that  involve  one  group  joining  or  being  combined  with 
another  group  can  be  expressed  with  the  plus  sign. 

In  some  of  the  problems  on  page  28  the  combining 
actions  actually  take  place  (Problems  A,  E,  F,  and  H).  In 
other  problems,  children  must  learn  to  imagine  that  the 
groups  are  to  be  combined  (Problems  B,  C,  D,  and  G). 
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I Problems  that-  are  described  in  words  should  be 
ij  thought  of  as  descriptions  of  real  problems.  The  child 
I should  learn  to  “see"  what  the  words  tell  him.  Pictures 
r A and  B show  how  to  visualize  Problems  A and  B.  Great 
; care  must  be  taken  to  avoid  any  tendency  on  the  part  of 
■ the  child  to  rely  on  certain  words  as  clues  to  the  solution 
of  problems.  Such  words  as  more,  left,  and  together  will 
' turn  out  to  be  false  clues  in  other  types  of  problems.  The 
' child  should  make  an  equation  that  tells  what  hap- 
l pened  in  the  situation  and  then  compute  with  the  num- 
i bers  in  the  equation  to  get  the  answer, 
j The  first  four  problems  on  page  28  have  the  equations 
j given.  The  screen  indicates  that  a number  is  missing  and 
‘ must  be  found.  For  the  next  four  problems  the  form  of 
f the  equation  (without  numbers)  is  shown.  Children  must 
r decide  which  group  is  really  joined  to  the  other  group 
I and  what  their  sum  is.  Or,  in  the  case  of  imagined 
action,  they  may  think  of  either  group  joining  the  other 
!:  group,  since  the  action  may  be  imagined  as  happening 
, in  either  of  two  ways.  That  is  why  two  equations  are  sup- 

I plied  in  the  answer  key  for  such  problems.  For  the  prob- 
lems on  page  29  children  must  make  the  equations 
I before  finding  the  answers. 

Where  basic  facts  are  involved,  as  in  Problems  A to  C 
on  page  28,  the  answer  is  immediately  obtained  through 
memory.  This  answer  may  be  put  in  place  of  the  screen 
in  a second  reading  or  writing  of  the  equation.  In  equa- 
tions involving  addition  of  two-figure  and  three-figure 
numbers,  figures  must  be  written  in  computational  form 
and  the  answer  found  by  addition.  The  answer  then  is 
i used  in  a second  writing  of  the  equation. 

Answers 

The  brackets  represent  the  screen  in  the  equation.  The 
number  within  the  brackets  is  the  answer  for  the  prob- 
lem. Two  equations  are  given  for  the  problems  involving 
action  that  must  be  imagined.  Either  equation  should  be 
accepted.  Do  not  require  both  from  the  child. 

\ Pages  28-29: 

A 3 + 2=[5] 

j B 4+6=[10]  or6+4=[10] 

C 7+6=[13]  or  6+7=[13] 

D 15  + 17=[32]  or17  + 15=[32] 

E 19  + 12=[31] 


F 48-1- 17=  [65] 

G 8 + 9=[17]  or9  + 8=[17] 

H 7 + 3=[10] 

I ii+3^[i4] 

j 8+16=[24]  or  16  + 8=[24] 

K 13-f8=[21]  or  8-bl3=[21] 

L 64  + 96=  [160]  or  96  + 64=  [160] 

M 19^  + 15^=[34^]  or  15^  + 19^=[34^] 
N 200+150=  [350]  or  150  + 200=  [350] 
O 24  + 26=  [50]  or  26  + 24=  [50] 

P 26  + 28=  [54] 

Q 12  + 7=[19]  or7+12=[19] 

R 15<?  + 7^=[22^]  or7<?  + 15^=[22^] 

S 6+12=[18]  or  12  + 6=[18] 

T 12+18=[30]  or  18  + 12=[30] 
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Lesson  briefs  28-29 


Using  arithmetic 


□ Bill  had  three  bird  books.  Q 
His  mother  gave  him  hvo  more 
bird  books.  How  many  bird  books 
did  he  have  then? 

3 + 2 = B Q 

□ The  class  had  2 fish  tanks.  Q 
There  were  4 fish  in  one  tank  and 

6 fish  in  the  other  tank.  There  were 
how  many  fish  in  both  tanks? 

4 + 6 = B 

H One  tank  had  7 gallons  of  water 
in  it.  The  other  tank  had  6 gallons 
of  water.  Together,  the  tanks  had  □ 
how  many  gallons  of  water  in  them? 

7 + 6 = B 

0 Tom  brought  15  pictures  of  birds 
and  17  pictures  of  plants  to  school. 

He  brought  how  many  pictures  in  all? 
15+17  = . Q 

40  Solving  problems  by  oddition 


, B One  weekend  Bill  found  19  shells 
on  the  beach.  The  next  weekend  he 
found  12  shells.  How  many  shells  did 
he  find  on  the  two  weekends? 


B 


H+B  = B 


□ Don  had  a collection  of  48  stones. 
He  found  17  more  stones.  How  many 
stones  did  he  have  then? 


0 Carol  gave  8 shells  to  Mary  and 
9 shells  to  Betty.  How  many  shells 
did  Carol  give  to  the  two  girls? 


Q The  class  had  7 plants.  Mary’s 
mother  gave  them  3 more  plants. 
How  many  plants  did  the  class  have 
then? 


n The  class  had  11  butterflies.  Q 
Betty  brought  3 more  butterflies 
to  class.  How  many  butterflies  did 
the  class  have  then? 


B 


D The  class  had  8 books  about  trees 
and  16  books  about  flowers.  This  wasFl 
how  many  books  in  all? 


□ Ann  had  13  postcards  with  pictures 
of  butterflies  and  8 postcards  |-| 
with  pictures  of  birds.  Ann  had  “ 
how  many  postcards  in  all? 


O Dick  read  two  books  about  fish. 
One  book  had  64  pages.  The  other 
book  had  96  pages.  There  were  Q 
how  many  pages  in  the  two  books? 


□ Don  bought  2 goldfish.  He  paid  Q 
19j!!  for  one  fish  and  15^  for  the  other. 
He  paid  how  many  cents  for  these  fish? 


Cl  Peggy  brought  2 packages  of  paper 
from  the  school  storeroom.  There  were 
200  pieces  of  paper  in  one  package  B 
and  150  pieces  in  the  other  package. 
There  were  how  many  pieces  in  all? 


E The  fourth  graders  drank  24  bottles 
of  milk  on  Monday.  They  drank  B 
26  bottles  of  milk  on  Tuesday.  They 
drank  how  many  bottles  of  milk  in  all 
on  these  two  ‘days? 

□ Mary  had  26  pine  cones.  She 
found  28  more  pine  cones.  How  many 
pine  cones  did  she  have  then? 

B Mary  painted  some  of  the  cones. 
She  painted  12  of  them  red  and  7 Q 
of  them  yellow.  How  many  pine  cones 
did  she  paint? 

O Betty  bought  2 boxes  of  crayons. 
She  paid  15^  for  one  box  and  li  B 
for  the  other  box.  She  paid  how  many 
cents  in  all  for  the  crayons? 

B There  were  6 crayons  in  one  box 
and  12  crayons  in  the  other  box.  Q 
There  were  how  many  crayons  in  all? 

□ Carol  bought  12  inches  of  red 

ribbon  and  18  inches  of  blue  ribbon. 
How  many  inches  of  ribbon  in  allv^ 
did  she  buy?  ^ 


Checking  up 


2+1+5=® 
3+6+4=® 
4 + 2 + 3 + 6 = 
7+5+8=ffl 
8 + 9+5  + 7 = 
7 + 3 + 4 + 5 = 


G 43  + 39  = ® 

H 61  + 35  = ® 

I 56  + 80  + 73  = 
J 45  + 23  + 62  = 
K 52  + 9 + 38= 
t 75  + 98  + 86  = 


M 629  + 295  = ® 

N 178  + 426  = ® 
o 513  + 372  = S 
p 261+105  + 424  = ® 

Q 389  + 57  + 536  = ® 

R 408  + 579  + 344  = ® 

End-af'Wock  lest  on  otWifion  29 


1 Have  the  problem  read,  but  not  the  equation. 

2 Ask  the  class  to  look  at  the  picture.  Have  a 
pupil  tell  hov/  many  books  are  on  the  table. 
Help  children  see  that  the  picture  shows  what 
the  problem  describes.  Emphasize  the  action 
and  have  them  describe  the  completed  group. 

3 Draw  attention  to  the  equation  and  have  pupils 
tell  what  the  3,  +,  2,  and  ■ stand  for,  using 
both  the  problem  and  the  picture.  (The  plus 
sign  indicates  the  joining  of  two  groups.) 

4 Follow  a similar  procedure  for  Problems  B and 
C,  using  Picture  B.  Help  pupils  realize  that  no 
real  action  is  taking  place.  They  should  imag- 
ine that  for  Problem  B the  fish  are  combined, 
and  for  Problem  C,  the  water  from  the  two 
tanks  was  poured  into  another  larger  tank. 

5 Have  pupils  visualize  the  situation  and  imag- 
ine the  action  that  takes  place  and  the  result. 

6 Have  pupils  read  Problems  E to  H,  telling  the 
numbers  to  put  in  the  equations.  Then  have 
them  write  the  equations  and  answers. 

1 Have  one  pupil  read  Problem  I.  Ask  another 
pupil  to  make  an  equation  for  the  problem. 
Then  have  the  class  find  the  answer. 

2 Direct  the  children  to  work  “on  their  own"  with 
Problems  J to  T.  Each  child  is  first  to  make  an 
equation  for  each  problem,  using  a screen  (or 
square)  for  the  unknown  number.  Then  he  is  to 
compute,  where  necessary,  and  rewrite  the 
equation  with  the  answer  (or  write  the  an- 
swer in  the  square  in  the  original  equation). 
When  the  class  is  through,  discuss  with  the 
children  those  problems  with  which  they  had 
difficulties. 

3 Note  that  most  of  these  problems  involve 
imagined  action  and  that,  in  these  cases,  either 
form  of  the  equation  (see  answers)  is  correct. 


Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  skill  in  addition  involving  one-figure, 
two-figure,  and  three-figure  numbers. 

Vocabulary 

There  are  no  new  words. 

Comments 

Let  the  children  have  plenty  of  time  when  they  take  this 
end-of-block  test  in  addition.  Tell  them  to  copy  the 
labeling  letter  for  each  exercise  and  write  the  numbers 
in  computational  form.  Accuracy  in  transcribing  numbers 
from  the  book  is  a part  of  the  test.  Each  child  should  do 
his  own  transcribing. 

You  will  note  that  Examples  A to  F involve  one-figure 
numbers  only.  Examples  G to  L involve  two-figure  num- 
bers, and  Examples  M to  R involve  three-figure  numbers. 

I This  arrangement  will  enable  you  to  locate,  for  each 
child  who  has  difficulties,  the  kind  of  examples  that 
ftrouble  him. 


When  specific  areas  of  difficulty  have  been  located 
for  individual  children,  take  time  to  reteach  before  pro- 
ceeding further.  The  lessons  preceding  this  one,  on  pages 
18-27,  may  be  used  in  working  with  groups  of  children 
who  seem  to  have  the  same  difficulties. 

Answers 

Page  29: 


A 8 

E 29 

I 209 

M 924 

Q 982 

B 13 

F 19 

J 130 

N 604 

R 1331 

C 15 

G 82 

K 99 

O 885 

D 20 

H 96 

L 259 

P 790 

1 The  class  had  11  butterflies. 

I Jetty  brought  3 more  butterflies 
- 0 class.  How  many  butterflies  did 
he  class  have  then? 

3 The  class  had  8 books  about  trees 
ind  16  books  about  flowers.  This  was 
)OW  many  books  in  all? 

' 13  Ann  had  13  postcards  with  pictures 
I |)f  butterflies  and  8 postcards 
! with  pictures  of  birds.  Ann  had 
jiow  many  postcards  in  all? 

3 Dick  read  two  books  about  fish. 

Dne  book  had  64  pages.  The  other 
,1  oook  had  96  pages.  There  were 
i now  many  pages  in  the  two  books? 

ii2  Don  bought  2 goldfish.  He  paid 
1 19^  for  one  fish  and  15^  for  the  other, 

I He  paid  how  many  cents  for  these  fish? 
' Z1  Peggy  brought  2 packages  of  paper 
t from  the  school  storeroom.  There  were 
'feoo  pieces  of  paper  in  one  package 
i and  150  pieces  in  the  other  package. 

I There  were  how  many  pieces  in  all? 


0 The  fourth  graders  drank  24  bottles 
of  milk  on  Monday.  They  drank 
26  bottles  of  milk  on  Tuesday.  They 
drank  how  many  bottles  of  milk  in  all 
on  these  two  days? 

□ Mary  had  26  pine  cones.  She 
found  28  more  pine  cones.  How  many 
pine  cones  did  she  have  then? 

E Mary  painted  some  of  the  cones. 
She  painted  12  of  them  red  and  7 
of  them  yellow.  How  many  pine  cones 
did  she  paint? 

D Betty  bought  2 boxes  of  crayons. 
She  paid  15^  for  one  box  and  7i 
for  the  other  box.  She  paid  how  many 
cents  in  all  for  the  crayons? 

B There  were  6 crayons  in  one  box 
and  12  crayons  in  the  other  box. 

There  were  how  many  crayons  in  all? 

Q Carol  bought  12  inches  of  red 
ribbon  and  18  inches  of  blue  ribbon. 
How  many  inches  of  ribbon  in  all 
did  she  buy? 


Checking  up  □ 


A 2-l-l-l-5  = H 
» 3-l-6-f-4  = H 
c 4-1- 2 -1-3-1- 6 = S 
D 7-l-5-t-8  = B 
£ 8-l-9-t-5  + 7 = B 
f 7-H3  + 4-h5  = ffl 


G 43-h39  = e 
H 6H-35  = B 
I 56  -h  80  -f  73  = 
J 45  -h  23  -t-  62  = 
K 52-1-9-1-38  = 
i 75-1-98-1-86  = 


M 629-1- 295  = B 
N 178-1-426  = ® 
o 513  + 372  = ® 

P 261  + 105  + 424  = ® 

Q 389+57  + 536  = * 

R 408+579  + 344  = * 

End.of.bbck  Icsl  on  addition  29 


1 Children  are  to  copy  each  example  in  com- 
putational form.  Be  sure  to  tell  them  to  put  its 
identifying  letter  above  it.  Give  sufficient  time 
for  the  pupils  to  finish  the  test. 


Lesson  briefs  29 


Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  reviews  measurement,  the  number  system, 
and  addition  of  two-figure  and  three-figure  numbers. 


Vocabulary 

There  are  no  new  words. 


Comments 

The  exercises  on  this  page  give  you  an  excellent  oppor- 
tunity to  diagnose  the  children's  understanding  of  the 
topics  taught  and  reviewed  so  far  in  this  book.  The 
practice  material  is  arranged  in  four  block?.  The  first 
block  is  concerned  with  the  thermometer.  The  second 
block  tests  the  child's  knowledge  of  measures.  The  third 
block  includes  the  regrouping  of  numbers  that  will  be 
needed  for  borrowing  in  subtraction,  which  follows  on 
page  32.  The  fourth  block  provides  practice  on  the  ad- 
dition process,  which  has  just  been  reviewed.  If  the  chil- 
dren show  any  weakness  in  performing  on  the  third 
block  of  work,  page  14  may  be  used  for  practice. 


Answers 

(block  1) 

(block  2) 

(block  3) 

A 220° 

A 

more  than 

A 

12  ones 

B 8°  below  0 

B 

2 yards 

B 

6 tens 

C 78° 

C 

1 gallon 

C 

10  ones 

D Thermometer  A 

D 

more  than 

D 

1 ten 

E Thermometer  B 

E 

a pound 

E 

13  tens 

F 

a yard 

F 

18  ones 

G 

more  than 

H 

less  than 

(block  4) 

A 141 

E 168 

I 796 

M 1382 

B 100 

F 932 

J 710 

N 1272 

C 65 

G 800 

K 1338 

O 1308 

D 97 

H 1158 

L 639 
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Keeping  skillful 


□ □ Q 

A Are  7 inches  plus  8 inches 
more  than  or  less  than  1 foot? 

B Which  is  longer,  a ribbon 
2 yards  long  or  a ribbon  5 feet  long? 
c Which  is  less,  5 quarts  of  milk  or 
1 gallon  of  milk? 

o Are  2 pints  plus  1 pint  more  than 
or  less  than  1 quart? 

A 52  can  be  4 tens  ■ ones. 

B 70  can  be  9 tens  10  ones, 
c 90  can  be  8 tens  9 ones. 

□ 73-1-68=9  ^ 

□ 45-1-55  = 9 “ 

Q 58-f7  = 9 

□ 36-1-19-1-42  = 9 
O 27-1-50-1-91 

30 


Q About  what  temperature  is  shown 
on  Thermometer  A?  [] 

□ About  what  temperature  is  shown 
on  Thermometer  B? 

Q About  what  temperature  is  shown 
on  Thermometer  C? 

Q Which  thermometer  shows 
a temperature  that  is  above  the  boiling 
point  of  water? 

□ Which  thermometer  shows 
a temperature  that  is  below  the  freezing 
point  of  water? 

E Which  weighs  more,  a pound 
of  candy  or  10  ounces  of  candy? 

B F Which  is  less,  a yard  of  ribbon 
or  39  inches  of  ribbon? 

G Are  12  ounces  plus  8 ounces 
more  than  or  less  than  1 pound? 

H Are  15  inches  plus  15  inches 
more  than  or  less  than  1 yard? 

27  can  be  9 ten  17  ones. 

238  can  be  1 hundred  ■ tens  8 ones. 
238  can  be  2 hundreds  2 tens  9 ones. 


□ 403-1-529  = 9 
0 768-1-32  = 9 

0 225-1-695-1-238  = 
n 301-1-495  = 9 

□ 536-1-84-1-90  = 1 


204-1-458-1-676  = 
86-1-432-1-121  = 1 
890 -f  492  = a 
571 -f  294-1-407  = 
825-1-483  = 9 | 


1 Call  on  pupils  to  answer  Questions  A to  E. 

2 Let  pupils  in  turn  read  and  answer  Question 
A to  H. 

3 Have  children  in  turn  read  Exercises  A to  F 
saying  the  missing  n,umbers. 

4 Direct  the  pupils  to  write  Exercises  A to  C 
in  computational  form  and  to  add.  Be  sun 
they  label  each  example  with  its  identifyini 
letter. 

5 The  entire  page  can  be  assigned  as  a writte 
lesson. 
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Checking  up 


Expanded  Notes  for  this  lesson 


on  poge  251. 


! Objectives 

I The  child  tests  his  knowledge  of  the  subtraction  basic 
i;  facts. 


Vocabulary 

[ New  words  page  31  subtraction 


Comments 

This  lesson  reteaches  subtraction  basic  facts.  Pictures 
A and  B help  show  the  subtractive  action  stated  in  Prob- 
lems A and  B.  The  child  learns  how  to  write  a subtractive 
problem  in  equation  form.  Tests  1 and  2 are  inventory 
tests  on  subtraction  basic  facts. 

This  lesson  accomplishes  for  subtraction  and  subtrac- 
tion basic  facts  what  the  lesson  on  page  17  does  for 
addition.  It  provides  inventory  tests  on  the  subtraction 
basic  facts.  Test  1 is  on  the  basic  facts  with  minuends  of 
10  or  less.  Test  2 is  on  the  facts  with  minuends  larger  than 
10.  The  purpose  of  these  tests  is  to  reveal  any  general 
weakness  in  the  children's  knowledge  of  the  subtraction 


basic  facts.  Failure  to  respond  correctly  on  all  of  the 
items  in  each  test  is  an  indication  that  reteaching  must 
be  done.  Encourage  each  child  to  keep  a list  of  basic 
facts  that  cause  him  trouble.  As  he  learns  he  should  re- 
move from  his  list  facts  that  cease  to  trouble  him.  Try  to 
get  the  child  to  accept  the  responsibility  of  learning 
those  facts  that  he  does  not  know. 

Picture  A shows  real  action,  in  which  two  boys  leave 
the  group.  Picture  B shows  imagined  action.  Children 
must  be  taught  to  disregard  the  dimmed  group  of  7 girls 
and  look  at  the  other  four. 


Checking  up  The  work  on  this  page  will  help  you  check  up 


1 Ask  a pupil  to  read  Problem  A,  omitting  the 
equation.  Let  him  explain  how  Picture  A shows 
the  action  described  in  the  problem.  Let  him 
tell  how  many  boys  are  in  the  picture,  how 
many  are  leaving,  and  how  many  are  left 
playing  ball.  Ask  another  pupil  to  state  this 
situation  as  an  equation.  Let  him  read  the 
equation  in  Problem  A,  saying  the  answer. 

2 Follow  a similar  procedure  for  Problem  B.  In 


□ Seven  boys  have  been  playing  ball. 
Two  boys  have  to  go  home  now. 

I How  many  boys  will  be  left  to  playfj 
ball? 

7-2  = S 


Test  1 

j A 10-8=B 

L 

9-3  = a 

B 6-l=a 

M 

5-4  = S 

c 8-4=a 

N 

io-7  = a 

0 7-5=B 

O 

6-4=H 

m 

11 

ro 

1 

P 

9-5  = 3 

F 9-4=Bg 

Q 

3-2  = a 

G 5-2=B 

R 

8-3  = B 

1 H io-5=«a 

S 

7-6=a 

1 3-i=a 

T 

io-4=a 

j 6-3=a 

U 

9-7  = 3 

n 

CM 

1 

CO 

a 

V 

9-1  = 3 

O Eleven  girls  are  having  a picnic. 
Seven  girls  brought  the  sandwiches, 
and  the  others  brought  apples. 

How  many  girls  brought  apples?  CJ 
ll-7  = a “ 


Test  2 


A 

13-4  = B 

L 

16-7  = B 

B 

17-9  = ^ 

M 

15-8=ffi 

C 

12-7  = a 

N 

11-8  = B 

D 

14-8=a 

O 

12-8  = B 

E 

ii-2  = a 

P 

12-6  = B 

F 

i5-7=a  Q 

Q 

B 

II 

00 

1 

tv 

G 

i8-9  = a 

R 

13-7  = B 

H 

16-8  = B 

S 

12-9  = B 

1 

i2-3  = a 

T 

11-4  = B 

J 

14-7  = H 

U 

1 

U1 

■ 

K 

13-5  = 3 

V 

ai 

1 

VO 

■ 

Inventory 

r,.<s  on 
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this  case,  however,  children  must  imagine  that 
part  of  the  group  of  11  girls — the  7 girls  who 
brought  sandwiches — are  not  there.  Then  they 
can  see  that  the  remaining  girls  will  be  the 
number  who  brought  apples.  Be  sure  they  un- 
derstand that  the  group  imagined  as  gone  is 
dimmed  in  the  picture. 

3 Direct  the  children  to  copy  the  letters  A to  V 
and  to  write  the  answer  to  each  basic  fact 
opposite  its  identifying  letter.  When  they  are 
through,  read  the  answers  to  them  and  have 
them  mark  each  error. 
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32-35 


Learning  how 


Expanded  Notes  for  this  lesson  are  on  pages  252-253. 


Objectives 

The  child  reviews  the  subtraction  of  two-figure  numbers 
with  borrowing. 


Vocabulary 

New  words-  page  34  single*;  page  35  science,  kept*, 
drew*,  sheets,  began* 

Comments 

A problem  that  requires  borrowing  introduces  this  les- 
son on  the  subtraction  of  two-figure  numbers  (42  — 27). 
Children  know,  as  a result  of  previous  teaching,  that 
they  subtract  the  ones  first.  When  they  find  that  they 
cannot  subtract  7 from  2,  they  should  remember  what 
they  learned  in  an  earlier  lesson  on  regrouping  (page 
14):  that  a group  of  10  can  be  changed  into  10  ones, 
which  are  put  with  the  original  ones.  Thus  they  know  that 
42  can  be  changed  to  3 tens  and  12  ones.  Then  they  can 
subtract  7 from  12  easily,  since  this  merely  involves  re- 
calling a basic  fact  they  already  know.  They  learn  to 
write  the  resulting  number  of  ones  in  ones'  place  and  to 
subtract  the  tens  and  write  the  result  in  tens’  place. 

Not  until  they  have  studied  and  tried  several  prob- 
lems and  examples  involving  borrowing  do  they  meet  an 
example  that  does  not  require  borrowing.  Borrowing  is 
taught  at  the  beginning  because  without  it  the  child 
gets  only  a partial  idea  of  the  subtraction  process.  The 
word  borrowing  is  not  used  in  the  text,  but  you  may 
decide  to  use  it.  The  term  is  not  needed,  and  many 
teachers  object  to  its  use. 

The  four-step  teaching  method  is  used  in  this  lesson. 
The  first  step,  SEE,  explains  with  the  aid  of  pictures 
what  the  child  is  expected  to  do  when  subtracting  two- 
figure  numbers.  This  step  helps  the  child  visualize  what 
is  taking  place  in  the  regrouping  of  objects  when  it  is 
necessary  to  “borrow"  in  the  computation.  The  THINK 
step  provides  pictures  and  examples  for  the  child  to 
think  through  for  himself  with  the  help  of  directions  and 
questions.  On  page  35,  the  TRY  step  supplies  the  child 
with  problems  and  examples  with  answers  for  compari- 
son with  his  own  work.  The  DO  step  offers  practice  ma- 
terial with  no  further  guidance.  The  part  of  each  picture 
under  discussion  is  shown  normally;  the  other  part  is 


dimmed  off.  In  the  accompanying  example,  the  figures 
under  discussion  are  in  black  type  and  the  others  are  in 
green,  to  correspond  to  the  undimmed  and  dimmed 
parts  of  the  picture. 

Use  your  own  judgment  about  having  children  cross 
out  numerals  and  write  the  new  numerals  above  the 
work  to  show  regrouping  (for  borrowing).  It  is  usually 
wise  to  permit  children  to  do  this  as  long  as  they  need 
to.  The  first  objective  is  to  enable  them  to  subtract.  The 
procedures  can  be  refined  later. 

Answers 

Page  35: 

(block  1) 


A 36 

F 44 

K 8 

P 83 

B 34 

G 23 

L 44 

Q 13 

C 24 

H 45 

M 35 

R 41 

D 23 

I 30 

N 75 

S 42 

E 8 

J 66 

O 35 

T 18 

(block  2) 
A 50 

G 49 

L 20 

B 17 

H 19 

M 44 

C 8 

I 52 

N 23 

D 35 

J 29 

O 9 

E 7 

K 28 

P 40 

F 7 


Learning  how  This  lesson  will  help  you  remember  how  to  subtract 

numbers  of  two  figures. 


see 


□ 


Bill  found  42  shells.  He  is  giving  □ 
27  of  them  to  Tom.  How  many  shells 
will  he  have  left? 

42  27  ^ You  must  find 

— this  number. 


Before  you  can  take  away  7 shells, 
you  must  empty  one  box  of  10. 

Before  you  can  subtract 
7 ones,  you  must  have  more 
ones.  Take  one  of  the  tens 
and  put  it  with  the  2 ones. 


Now  you  have  3 boxes  of  10  shells 
and  also  12  shells. 


3 12  « — Now  you  have  3 tens  and 

27 


Take  away  7 shells. 


n 

n 

5 


Subtract  7 ones  from  12  ones. 
There  are  5 ones  left.  __ 


To  show  that  there  will  be 
5 ones  in  the  answer, 
write  5 here. 


Next  take  away  2 boxes  of  10  shells. 


Subtract  2 tens  from  3 tens. 
1 ten  is  left. 


27  B 

15  Write  1 here  to  show  1 ten 

» in  the  answer. 


Bill  will  have  15  shells  left.  Q 
42-27=15 


1 Ask  the  class  to  read  the  problem.  Ask  them  to 
“see"  the  42  shells  in  Picture  A.  Let  a child 
tell  how  many  shells  are  in  each  box  and 
read  the  equation  and  statement. 

2 Be  sure  the  children  understand  that  a box  of 
10  must  be  emptied  before  7 shells  can  be 
given  to  Tom. 

3 Direct  attention  to  the  black  numerals  in  the 
computation  and  discuss  the  need  for  more 
ones  and  where  to  get  them. 

4 Be  sure  the  children  see  that  the  4 boxes  of 
10  shells  and  2 single  shells  are  regrouped 
into  3 boxes  of  10  shells  and  12  single  shells. 

5 Help  the  children  relate  the  black  numerals 
to  the  rearranged  objects  in  the  picture.  Ex- 
plain why  the  4 and  2 are  crossed  out. 

6 Discuss  what  is  happening. 

7 Get  the  children  to  see  that  the  black  numerals 
stand  for  what  is  happening  in  the  picture.  Be 
sure  they  understand  that  the  7 shells  taken 
away  are  part  of  the  group  of  12. 

1 Now  discuss  the  action  of  giving  Tom  2 boxes 
of  10  shells  or  2 tens. 

2 Be  sure  the  children  relate  the  black  numerals 
to  the  picture  and  understand  that  subtracting 
2 tens  corresponds  to  the  removing  of  2 boxes 
of  1 0'  shells. 

3 Let  pupils  read  the  statement  in  F.  Ask  them 
to  note  the  completed  equation  and  to  com- 
pare the  answer  with  the  picture. 

4 Let  a child  read  Problem  A in  the  THINK  step. 
Ask  how  many  pine  cones  each  box  in  the 
picture  contains.  Relate  the  equation  to  the 
problem. 

5 Point  out  that  in  the  THINK  step  the  class 
must  think  through  what  they  must  do  in  each 
stage  of  subtraction.  Ask  a child  to  explain 
what  is  happening  in  the  picture  and  why  this 
is  necessary.  Ask  another  child  to  explain  why 
the  0 and  9 are  printed  in  black  and  for  what 
each  stands.  Discuss  the  need  for  ones  and 
how  to  get  them. 


# 


43 
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< Mary  has  B pine  cones. 

Q 50-29  = 21  Q 


34 


■kM  a Bob  found  24  stones.  He  took  18  of  them 
to  science  class  and  kept  the  others  at  home,  n 
How  many  stones  did  he  keep  at  home? 

24-18  = ^ 


24 

13. 

6 


Either 
remember 
these  figures 
or  write  them. 


B 39 -17  = a C 82 -36  = a o 60-42  = 0 


E 55-25  = B 


39 

B 

82 

60 

17 

36 

42 

22 

46 

18 

55 

25 

30 


□ The  children  drew 
71  pictures  of  the  plants  and  animals 
they  saw  in  the  woods.  They  put  35 
of  the  pictures  in  a book.  How  many  “ 
pictures  were  left  over? 

71-35  = a 


□ Ann  found  54  nuts  in  the  woods. 
She  took  20  nuts  to  school  and  kept 
the  others.  How  many  did  Ann  keep? 


54-20  = B 


0 The  science  class  had  40  pine 
cones.  Sixteen  cones  were  large,  and 
the  rest  were  small.  How  many  small 
cones  did  the  class  have? 

40-16  = B 

□ There  were  98  sheets  of  drawing 
paper  when  the  children  began 
to  draw.  The  children  used  75  sheets. 
How  many  sheets  were  left? 

98-75  = B 


B 75 -67  = a 
D 96-52  = B 
B 41-18  = S 
a 65-20=a 

□ 73 -43  = a 
n 90-24  = 3 

□ 27 -19  = a 

□ 87-43  = S 


Cl  67 -32  = a 

□ 84-9  = a 
H 70 -35  = a 
a 91-8  = S 
0 50  - 37  = a 
O 66 -25  = a 
B 73 -31  = a 

□ 52-34  = S 


A 87 -37  = a 
B 46 -29  = a 
C 63 -55  = a 
D 86-51  = 3 
E 44-37  = S 
F 71 -64  = a 
G 98-49  = ^ 
H 37-18=a 


I 80  - 28  = B 
j 69  - 40  = a 
K 74 -46  = a 
i 35-15  = ® 
M 90-46  = ® 
N 42-19  = ® 
o 80-71  = ® 
p 68 -28  = a 


Now  you  can  subtract  numbers  of  two  figures. 


35 


1 Examine  with  the  children  the  rearrangeme 
of  the  pine  cones  and  the  reason  for  it. 

2 Ask  the  children  to  explain  how  the  changi 
in  the  arrangement  of  the  cones  are  shown  k 
the  black  numerals  in  the  computation. 

3 Be  sure  the  children  understand  that  9 ( 
Carol's  pine  cones  are  being  removed. 

4 Get  pupils  to  see  that  we  are  now  doing  wi 
the  numbers  what  is  shown  in  the  pictur 
Be  sure  they  relate  the  1 in  the  answer 
the  1 cone  left. 

5 Children  should  understand  that  20  (2  ter 
of  Carol's  cones  are  now  being  removed. 

6 Direct  attention  to  the  computation  and  di 
cuss  what  is  being  done  with  the  black  nume 
als.  Relate  them  to  the  objects  in  the  pictur 
relate  the  subtraction  of  2 tens  to  the  remov 
of  the  2 boxes  of  10. 

7 Have  a pupil  complete  this  sentence,  note  tl 
equation,  and  refer  to  the  problem. 


1 Have  all  pupils  read  Problem  A.  Tell  them 
write  on  their  papers  the  equation  for  solvir 
the  problem,  then  check  it  with  the  one  in  tl 
book.  Tell  them  to  write  the  numbers  in  cor 
putational  form  and  subtract. 

2 Tell  them  to  check  their  work  and  answer  wi 
this  computation. 

3 Assign  Exercises  B to  E as  tryout  work.  L 
prjpils  work  independently  and  check  their  ov 
work  with  that  shown  in  green.  Changes  in  tl 
minuends  may  be  indicated  by  the  children 
they  wish. 

4 Let  the  pupils  know  that  they  can  proceed 
these  exercises  as  soon  as  they  understar 
how  to  subtract.  The  TRY  exercises  shou 
alert  them  to  this.  Children  should  write  ea 
example  in  computational  form  and  label 
with  its  identifying  letter.  Exercises  A to 
(black)  should  be  used  by  children  who  ner 
extra  practice. 


36-41 


Learning  how 


■ixpanded  Notes  for  this  lesson  ore  on  pages  253-254. 

Sbjectives 

The  child  reviews  the  subtraction  of  three-figure  num- 
oers  with  borrowing  from  tens'  place  and  hundreds’ 
olace. 


/ocabulary 

Mew  words  page  36  their*,  cupboard*;  page  38 
erasers;  page  39  still*;  page  41  but* 

1 ■ 

Comments 

This  lesson  reteaches  subtraction  of  three-figure  num- 
bers that  involve  borrowing  twice.  Children  apply 
what  they  have  learned  about  regrouping  one  hun- 
dred into  10  tens,  and  1 ten  into  10  ones,  in  situa- 
tions where  they  cannot  subtract  without  doing  the 
'egrouping. 

Again  the  four-step  method  is  used.  The  SEE  step  be- 
gins on  page  36  and  continues  to  the  middle  of  page 
38.  The  THINK  step  appears  on  pages  38  through  40. 
The  TRY  and  DO  steps  complete  the  lesson  on  page  41. 


The  dimming-off  device  is  used  to  indicate  the  parts 
of  the  pictures  not  of  immediate  concern.  The  black  fig- 
ures in  the  accompanying  examples  emphasize  where 
the  attention  is  centered  in  the  computation. 


Answers 

Page  41 ; 
(block  1) 

A 

544 

G 

243 

B 

35 

H 

845 

C 

640 

I 

404 

D 

170 

J 

51 

E 

77 

K 

303 

F 

171 

L 

373 

(block  2) 

A 

457 

D 

459 

B 

409 

E 

287 

C 

168 

F 

408 

M 

489 

S 

355 

N 

89 

T 

626 

O 

553 

U 

196 

P 

37 

V 

156 

Q 

657 

W 

29 

R 

432 

X 

409 

G 

353 

J 

461 

H 

107 

K 

76 

I 

172 

I 


Learning  how 

.1 


This  lesson  will  help  you  remember  how  to  subtract 
numbers  that  have  three  figures. 


The  fourth  graders  found  323  pencils  n 
in  their  cupboard.  They  are  giving 
158  of  them  to  the  third  grade.  How  many 
pencils  will  be  left? 

You  must  find 

323~158  = H this  number. 


■Before  you  can  take  away  8 pencils, 
you  must  open  one  of  the  bundles 
of  10  pencils. 


323 

158 


■ Before  you  can  subtract  8 ones, 
you  must  have  more  ones.  Take 
one  of  the  tens  and  put  it_ 
with  the  3 ones.  cJ 


■Now  you  have  1 bundle  of  10  pencils 
and  also  13  pencils. 


1 13 « fviow  you  have  1 ten  and 
3^3  13  ones. 

158  □ 


Take  away  8 pencils. 


m 

1^ 

5- 


Subtract  8 ones  from  13  ones. 
There  are  5 ones  left. 

□ 

V/rite  5 here  to  show  there 
will  be  5 ones  in  the  answer. 


1 Have  the  pupils  read  the  problem.  They  should 
understand  that  the  picture  shows  323  pencils, 
which  include  the  158  that  are  to  be  given  to 
the  third  grade.  Let  them  check  the  equation 
with  the  problem. 

2 Be  sure  the  class  understands  why  a bundle  of 
10  pencils  is  being  opened  and  put  with  the  3 
single  pencils. 

3 Direct  attention  to  the  black  numerals  in  the 
computation.  Discuss  the  need  for  more  ones 
and  point  out  how  they  are  being  obtained. 

4 Have  pupils  note  in  the  picture  the  result  of 
the  regrouping  of  the  pencils  (3  boxes  of  100, 
1 bundle  of  10,  and  13  single  pencils). 

5 Be  sure  the  pupils  relate  the  black  numerals 
to  the  ten  and  ones  in  the  picture. 

6 Discuss  the  action  of  removing  the  8 pencils 
as  the  first  step  of  giving  158  away.  Note  the 
5 single  pencils  remaining. 

7 Have  the  pupils  relate  each  black  numeral  to 
the  objects  in  the  picture. 
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Before  you  can  take  away  5 bundles  of  10, 
or  50  pencils,  you  must  empty  one 
of  the  boxes  of  100. 


m 


15^ 
5 


.Before  you  can  subtract  5 tens, 
you  must  have  more  tens.  Take 
one  of  the  hundreds  and  think 
of  it  as  10  tens. 


.Now  you  have  2 boxes  of  100  and 
you  have  11  bundles  of  10. 

2 11 13  Now  you  have  2 hundreds  and 

1^  □ 

5 


.Take  away  5 bundles  of  10  pencils. 

i Subtract  5 tens  from  11  tens, 
i li  A There  are  6 tens  left. 

m „ 

1^  ^ 

0 0 Write  6 here  to  show  there  are 
^ 6 tens  in  the  answer. 


Now  turn  the  page. 

37 


Now  take  away  a box  of  100  pencils. 

T Subtract  1 hundred 

i from  2 hundreds, 

p f jP  There  is  1 hundred  left. 

1^0 

165  Write  1 here  to  show 

♦ 1 hundred  in  the  answer. 


38 


Why  must  you  open  one  of  the  boxes 
of  100  erasers  before  you  can  take  away 
4 erasers? 

-C  What  must  you  do  before 
201  you  can  take  away  4 ones? 

64  B 


R 

1 Direct  attention  to  the  picture  and  get  the 
children  to  discuss  the  reasons^  for  emptying 
a box  of  100.  Be  sure  they  know  that  the  box 
contains  10  bundles  of  10. 

2 Have  the  pupils  observe  that  to  subtract  in 
tens'  place  (shown  in  black),  more  tens  are 
needed.  Discuss  where  to  get  them. 

3 Pupils  should  note  the  result  of  the  regroup- 
ing of  these  pencils.  Center  attention  on  the 
hundreds  and  tens. 

4 Relate  the  black  numerals  to  the  picture. 

5 Discuss  the  action  of  taking  away  5 tens,  or 
50  pencils. 

6 Relate  the  black  11,  5,  and  6 to  the  pencils 
in  the  picture. 


1 Discuss  the  action  of  taking  away  100  pencils. 

2 Relate  the  numerals  2,  1,  and  1 (in  black)  to  the 
picture.  Be  sure  the  children  observe  that  the 
subtraction  of  1 from  2 corresponds  to  the  ac- 
tion in  the  picture. 

3 Compare  the  answer  in  the  sentence  and  equa- 
tion with  the  objects  in  the  picture. 

4 Be  sure  the  children  know  they  are  going  to 
work  a new  problem.  Have  them  read  it  and 
relate  it  to  the  picture.  Tell  them  that  they 
must  do  the  thinking  now. 

5 Discuss  the  reasons  for  emptying  the  box  of 
100  erasers.  The  children  must  think  of  it 
as  a box  of  10  tens,  not  as  100  individual 
erasers. 

6 Direct  attention  to  the  computation  and  dis- 
cuss the  need  for  more  ones.  Let  the  children 
discover  that  they  will  have  to  go  to  hun- 
dreds’ place  to  get  more  ones. 


a 

a 


. Now  you  have  1 box  of  100  erasers 


Q and  ■ boxes  of  10  erasers. 


1 10  * You  have  ■ hundred  and  ■ tens. 

201  □ 

64 


□ ■ 


Why  must  you  now  open  another  box 
of  erasers,  a box  of  10? 


■ You  still  need  more  ones. 
201  Where  will  you  get  them? 

64 


How  many  boxes  of  100  are  there  now? 

□ How  many  boxes  of  10  are  there? 

How  many  single  erasers  are  there? 


B 1 KTll  t-You  now  have  1 hundred, 
201  B tens,  and  B ones. 

64 


Now  turn  the  page. 

39 


How  many  of  the  11  erasers  should  you 
□ take  away?  How  many  are  left? 


9 ■r~  Subtract  4 ones  from  a ones. 
IKTll 

m „ 

_64  0 

y«— What  does  the  7 stand  for? 


How  many  boxes  of  10  erasers  should  you 
take  away? 

•C  Now  subtract  6 tens  from  S tens. 


64“ 


37 


.What  does  the  3 stand  for? 


. Do  you  need  to  take  away  any  more 
erasers?  How  do  you  know? 


OlJtfll  Are  there  any  hundreds 
201  to  subtract? 


137  “ 

t Why  do  you  write  this  1? 

There  are  B erasers  left. 

201 -64=  B 


1 Relate  the  black  numerals  in  the  computation 
to  the  regrouping  in  the  picture.  Concentrate 
on  the  1 hundred  and  the  10  tens.  The  one 
single  eraser  is  dimmed  off. 

2 Through  discussion  get  the  children  to  see 
that  there  still  are  not  enough  single  erasers. 
Let  them  explain  why  the  box  of  10  is  being 
emptied.  Be  sure  to  include  the  black  numer- 
als (1  and  4)  in  the  discussion. 

3 Now  relate  the  black  numerals  in  the  computa- 
tion to  the  regrouping  shown  in  the  picture. 
The  pupils  should  understand  that  no  sub- 
tracting has  been  done  as  yet  and  that  the  pic- 
ture shows  the  same  number  of  erasers  as 
Picture  A.  They  should  also  understand  that  the 
black  numerals  (1,  9,  11)  represent  the  same 
total  quantity  that  201  does. 
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1 Alert  the  children  to  the  fact  that  the  4 single 
erasers  can  now  be  taken  away.  Discuss  what 
is  being  done  in  this  picture.  Center  attention 
on  the  single  erasers  only. 

2 Relate  the  black  numerals  (11,  4,  and  7)  to 
the  objects  in  the  picture.  Be  sure  the  pupils 
see  that  the  subtraction  of  4 from  1 1 is  shown 
by  the  picture. 

3 Make  clear  that  6 boxes  of  10  erasers,  or  60 
erasers,  are  being  taken  away. 

4 Relate  the  black  numerals  (9,  6,  and  3)  to  the 
objects  in  the  picture. 

5 Discuss  the  reasons  for  not  taking  away  any 
hundreds. 

6 Make  clear  the  reason  for  writing  1 in  hun- 
dreds’ place. 


Lesson  briefs  36-41 


■Ufl  A There  were  190  books  about  plants  and 
animals  in  the  school  library.  The  fourth  graders  n 
read  143  of  them.  They  read  all  but  how  many 
of  these  books? 


8 10 


Either 
1 rtrt  remember 
1 A o figures 

1 4 O or  write 


190-143  = * 

47 

them. 

B 288-134  = * c 

300-65  = * 

D 903-476  = * E 

964-920^ 

288  n 

134 

300 

903 

964 

65 

476 

920 

154 

235 

427 

44 

HumH  □ There  were  600  sheets 
of  drawing  paper  in  the  cupboard. 
Mary  took  out  56  sheets.  How  many 
sheets  were  left? 

600- 56  = a 


□ The  children  in  the  science  class 
collected  173  pictures.  138  of  them 
were  pictures  of  animals.  The  others 
were  pictures  of  plants.  There  were 
how  many  pictures  of  plants? 

173 -138  = a 


B 864-224  = * 

0 427  - 257  = * 

□ 620-543  = * g 

□ 500-329  = * 

0 275-32  = * 

H 896-51  = * 
n 754-350  = * 

□ 523-472  = * 

□ 392-89  = * 

□ 657-284  = * 

E!  537-48  = * 


□ 285-196  = * 
0 879  - 326  = * 

□ 775-738  = * 
0 804-147  = * 

□ 569-137  = * 
B 800  - 445  = * 

□ 675-49  = * 
0 403  - 207  = * 

□ 320-164  = * 
El  904-875  = * 

□ 436-27=* 


A 646-189  = * 

B 748-339  = * □ 
e 576-408  = * 

D 530-71  = * 

E 349-62  = * 
f 700-292  = * 
e 428-75  = * 

H 193-86  = * 

I 501-329  = * 

J 698-237  = * 

K 703-627  = * 


Now  you  should  be  able  to  subtract  numbers 
with  three  figures  in  them. 
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1 Direct  the  pupils  to  read  the  problem  and  its 
equation.  Tell  them  to  write  the  numerals  in  a 
column,  to  subtract  without  looking  at  the 
green  numbers  in  the  book,  then  to  compare 
their  work  with  that  in  the  book.  If  necessary, 
allow  the  children  to  continue  to  write  the 
changed  numerals  above  the  example. 

2 Ask  the  pupils  to  find  answers  for  Examples  B 
to  E without  looking  at  the  computation  shown 
in  the  book.  When  the  child  checks  his  answer 
with  the  book  and  sees  that  it  is  correct,  he 
may  proceed  to  the  DO  part  of  the  lesson. 

3 Let  the  pupils  use  Exercises  A to  X as  written 
work.  They  should  work  independently.  Direct 
them  to  write  the  numerals  in  computational 
form  and  to  subtract.  When  they  are  through, 
supply  answers.  Require  each  child  to  rework 
examples  in  which  he  has  made  mistakes. 

4 Use  Exercises  A to  K as  an  assignment  for 
extra  practice  for  those  who  need  it.  Follow 
the  procedure  described  in  Note  3. 


4243  Using  arithmetic 

Expanded  Notes  for  this  lesson  ore  on  pages  254-256. 


Objectives 

The  child  learns  to  make  equations  for  subtractive  sit- 
uations. 


Vocabulary 

New  words  page  42  brother*,  frosting*,  plain*, 
raked*,  burn*,  screens,  lost*;  page  43  snails 

Comments 

Before  children  begin  to  use  their  knowledge  of  subtrac- 
tion in  solving  problems,  you  will  want  to  make  sure 
they  know  what  it  is  that  makes  a situation  subtrac- 
tive— that  is,  when  one  group  is  removed  from  a larger 
group.  So  far  only  the  remainder  type  (finding  how  many 
are  left)  of  subtractive  situations  has  been  used.  All  of 
the  problems  on  pages  42  and  43  are  of  this  type. 

In  this  lesson  children  learn  to  describe  a subtrac- 
tive problem  situation  by  writing  an  equation  with 
symbols  (such  as  8 — 3 = B)  that  stands  for  the  situation 


as  they  see  it  (in  pictures  or  by  visualizing  from  the 
printed  description).  Through  discussion  and  work  with 
the  problems  and  pictures  on  pages  42  and  43,  children 
should  become  aware  that  the  minus  sign  is  used  for  all 
situations  that  involve  one  group  separating  from  a 
larger  group,  so  that  a remainder  can  be  seen. 

The  children  should  recognize  a separating  action  as 
a result  of  understanding  the  whole  situation  described, 
not  by  reliance  on  one  certain  word,  such  as  fewer  or 
/eft,  in  the  statement  of  the  problem. 

In  some  cases  a picture  is  given  to  help  them  see 
the  separating  action  taking  place  (as  in  Problem  A and 
Picture  A),  but  the  children  must  learn  to  visualize  sit- 
uations described  in  words  without  accompanying  pic- 
tures. In  situations  in  which  no  separating  action  is 
intended  to  take  place,  they  must  learn  to  imagine  the 
removal  of  the  described  part  of  the  group  from  the 
whole  group  to  find  a remainder.  For  example,  in 
Problem  B there  were  12  cupcakes  in  all.  Frosting  was 
put  on  6 of  them.  The  number  of  cupcakes  left  un- 


48 


^ frosted  is  to  be  found.  Picture  B illustrates  the  situation. 
The  cupcakes  with  frosting  on  them  are  of  no  further 
.concern  in  solving  the  problem.  So  children  may  imag- 
l ine  them  as  gone — the  group  of  6 as  separated  from 
;the  group  of  12.  This  situation  can  then  be  expressed 
;in  the  equation  printed  below  Problem  B. 

Equations  with  a screen  on  the  right  side  of  the  equals 
■sign  are  provided  for  the  first  four  problems.  The  next 
I three  problems  provide  equations  with  screens  for  all 
4hree  numbers.  For  the  remaining  problems,  children 
are  to  make  the  equations  and  solve  them. 


I Answers 

Pages  42-43: 
|a  5 
B 6 
C 6 

'd  12 

■ E 10-3=7 
iF  28-6=22 
G 22-17=5 


H 85- 17= [68] 

I 36-28=  [8] 

J 20-ll  = [9] 

K 91 -63=  [28] 
L 23-15=[8] 
M 30-12=[18] 
N 24-16=[8] 


O 33-15=[18] 
P 33-14=[19] 
Q 24-5=[19] 

R 22-8=[14] 

S 31-18=[13] 
T 31 -6=  [25] 
U 54-26=  [28] 


There  were  8 pieces  of  candy 
a plate.  Carol  took  3 pieces  and  U 
ift  the  rest  for  her  brother.  How  many 
|eces  did  she  leave  for  her  brother? 

r"  ^ 

(,  Carol’s  mother  made  12  cupcakes. 
]ne  put  frosting  on  6 cupcakes  and 
Ift  the  rest  plain.  How  many 
fijpcakes  did  Carol’s  mother  leave  Q 
ain? 

6 = H 


B Carol  and  Don  raked  10  baskets 
of  leaves.  They  helped  their  father  U 
burn  3 baskets  of  leaves.  They  put 
the  rest  on  the  flower  beds. 

How  many  baskets  of  leaves  did  they 
put  on  the  flower  beds? 


□ Don  helped  his  father  take  down 
28  screens.  Don  took  down  6 of  them. 
How  many  screens  were  left  for  his 
father  to  take  down? 


42 

1 Have  Problem  A read,  but  not  the  equation. 

2 Ask  pupils  to  point  to  the  8 pieces  of  candy. 
Ask  what  is  being  done  with  3 of  them. 

3 Explain  that  this  equation  tells  what  happened 
in  Problem  A.  Ask  what  the  8 stands  for.  Ask 
how  many  pieces  were  taken  away.  Ask  which 
sign  shows  that  some  were  taken  away.  Have 
the  equation  read  and  completed. 

4 Proceed  in  the  same  way  for  this  problem  and 
Picture  B.  Ask  how  many  cupcakes  are  shown. 
Then  have  pupils  find  the  6 frosted  cupcakes. 
Tell  them  to  imagine  these  are  gone,  since 
they  are  not  the  ones  the  problem  is  asking 
about.  Relate  the  equation  to  the  picture. 
Then  have  the  children  find  the  answer. 


I Carol  picked  15  flowers  n 
!y  her  garden.  Nine  flowers  were^ 
ipen.  How  many  flowers  were  not 
ipen? 

■j5-9  = B 


B Don  and  his  father  painted 
22  screens.  His  father  painted  17 
of  them.  How  many  did  Don  paint? 


5 Have  Problems  C and  D read  aloud  and  the 
equations  explained  and  completed. 

6 Let  the  children  try  Problems  E to  G under 
your  supervision.  Help  them  put  the  numbers 


3ggy  had  17  pictures  of  cats.  She 
ave  5 of  them  to  Carol.  Then  Peggy 
ad  how  many  pictures  of  cats? 
7-5=«  □ 


Q Don  took  a bag  of  85  marbles 
to  school.  He  lost  17  marbles 
in  the  school  yard.  Then  he  had  Q 
how  many  marbles? 


in  the  equations. 

7 Help  the  childrefi  make  the  equation. 


Solving  problamt  by  lubfrocflon 


Lesson  briefs  42-43 


n The  fourth  graders  bought  |J 
36  bottles  of  chocolate  milk.  They 
drank  28  bottles  of  it.  How  many 
bottles  of  chocolate  milk  were  left? 

D Betty  and  Carol  made  20  place 
cards  for  a party.  Carol  made  11 
of  them.  How  many  place  cards  did 
Betty  make? 

□ The  girls  put  little  shells 

on  the  place  cards.  They  had  91  shells. 
They  used  63  shells.  How  many  shells 
were  left  over? 

n Carol  painted  23  pine  cones.  She 
painted  15  of  them  blue  and  the  rest 
of  them  red.  How  many  pine  cones 
did  she  paint  red? 
n Nancy  picked  30  flowers  in  her 
garden.  She  put  12  flowers  in  a vase 
and  took  the  rest  to  school.  How  many 
flowers  did  she  take  to  school? 

□ Nancy  and  Peggy  made  24  cookies. 
They  gave  their  mother  16  cookies 
and  kept  the  rest.  How  many  cookies 
did  they  keep? 


B Bill  had  33  picture  cards.  Fifteen 
of  them  were  baseball  cards.  The  rest 
were  football  cards.  He  had  how  many 
football  cards? 

Q Bill  gave  14  of  his  33  cards  to  Don. 
How  many  cards  did  he  keep? 

B Betty  had  a new  box  of  24  crayons. 
She  lost  5 of  them.  Then  how  many 
crayons  did  she  have  in  her  box? 

□ Bill  had  22  snails.  He  sold  8 snails 
to  Tom.  How  many  snails  did  Bill  have 
then? 

B Bill  had  31  goldfish  also.  Eighteen 
of  them  were  large.  The  others  were 
small.  How  many  small  goldfish  did 
Bill  have? 

□ Tom  bought  6 of  Bill’s  31  goldfish. 
How  many  goldfish  did  Bill  have  then? 
B There  are  54  pages  in  Dick’s 

new  book.  It  took  him  2 days  to  read 
the  book.  He  said  he  read  26  pages 
the  first  day.  How  many  pages  did  he 
read  the  second  day?  E 


Checking  up 


A 

51-38  = S 

G 

40-1 

B 

98-94  = ^ 

H 

542- 

C 

70-42  = ® 

1 

820- 

D 

68-25  = ® 

J 

934- 

E 

53  - 49  = ® 

K 

795- 

F 

86-26  = ® 

L 

601- 

7 = ® 

M 

805  - 329  = S 

236  = B 

N 

500-348  = ^ 

409  = ^ 

O 

200-193  = ® 

375  = ® 

P 

362-58  = B 

130  = ® 

Q 

100-51  = ® 

75  = ® 

R 

806-799  = ® 

End-of 

43 

1 Let  the  pupils  work  these  problems  independ- 
ently. Direct  them  first  to  write  on  equation 
with  the  screen  (or  square)  for  the  unknown 
number,  then  to  rewrite  it  with  the  answer.  If 
they  need  to  put  the  numbers  in  computational 
form  for  subtracting,  this  work  should  also  be 
shown.  Teach  the  children  to  label  their  prob- 
lems with  the  identifying  letters  used  in  the 
book.  Let  the  children  check  their  work  by  com- 
paring it  with  answers  provided  by  you  on  the 
chalkboard  or  in  some  other  manner. 

2 When  the  pupils  have  finished,  let  them  take 
turns  reading  orally  the  problems  that  caused 
trouble  and  describing  the  situations  in  their 
own  words.  Help  them  make  equations  for 
these  problems. 


43 


Checking  up 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  tests  his  ability  to  subtract  two-figure  and 
three-figure  numbers. 

Vocabulary 

There  are  no  new  words. 


Comments 

This  end-of-block  test  should  be  handled  in  the  same 


way  as  the  one  on  page  29.  Since  this  is  a power  test, 
children  should  be  given  ample  Jime  to  complete  their 
work.  Direct  the  pupils  to  copy  each  example  in  com- 
putational form  under  its  identifying  letter. 


Answers 

Page  43: 
A 13 
B 4 
C 28 
D 43 


E 4 

I 411 

M 476 

Q 49 

F 60 

J 559 

N 152 

R 7 

G 23 

K 665 

O 7 

H 306 

L 526 

P 304 

50 


|Hn  The  fourth  graders  bought 
36  bottles  of  chocolate  milk.  They 

R'  drank  28  bottles  of  it.  How  many 
bottles  of  chocolate  milk  were  left? 

D Betty  and  Carol  made  20  place 
cards  for  a party.  Carol  made  11 
of  them.  How  many  place  cards  did 
Betty  make? 

□ The  girls  put  little  shells 
K on  the  place  cards.  They  had  91  shells. 
■&hey  used  63  shells.  How  many  shells 
were  left  over? 

^ n Carol  painted  23  pine  cones.  She 
painted  15  of  them  blue  and  the  rest 
of  them  red.  How  many  pine  cones 
did  she  paint  red? 
n Nancy  picked  30  flowers  in  her 
garden.  She  put  12  flowers  in  a vase 
■ and  took  the  rest  to  school.  How  many 
i flowers  did  she  take  to  school? 

□ Nancy  and  Peggy  made  24  cookies. 
They  gave  their  mother  16  cookies 

«and  kept  the  rest.  How  many  cookies 
did  they  keep? 


E Bill  had  33  picture  cards.  Fifteen 
of  them  were  baseball  cards.  The  rest 
were  football  cards.  He  had  how  many 
football  cards? 

D Bill  gave  14  of  his  33  cards  to  Don. 
How  many  cards  did  he  keep? 

E Betty  had  a new  box  of  24  crayons. 
She  lost  5 of  them.  Then  how  many 
crayons  did  she  have  in  her  box? 

□ Bill  had  22  snails.  He  sold  8 snails 
to  Tom.  How  many  snails  did  Bill  have 
then? 

B Bill  had  31  goldfish  also.  Eighteen 
of  them  were  large.  The  others  were 
small.  How  many  small  goldfish  did 
Bill  have? 

D Tom  bought  6 of  Bill’s  31  goldfish. 
How  many  goldfish  did  Bill  have  then? 
E There  are  54  pages  in  Dick’s 
new  book.  It  took  him  2 days  to  read 
the  book.  He  said  he  read  26  pages 
the  first  day.  How  many  pages  did  he 
read  the  second  day? 


Checking  up 

A 51-38  = B D 
B 98  - 94  = ■ 

: c 70  - 42  = ■ 
i D 68-25  = * 

I E 53-49  = * 

. F 86  - 26  = * 


G 

H 

I 

J 

K 


40-17  = * 


542-236  = * 
820  - 409  = ■ 
934-375  = * 


795-130  = * 


601-75  = * 


M 805-329  = * 
N 500-348  = ® 
o 200- 193  = E 
P 362-58  = ® 
Q 100-51  = * 

R 806-799  = * 


1 Exercises  A to  G test  subtraction  of  two-figure 
numbers.  If  any  of  the  children  miss  any  of 
these,  review  with  them  the  work  on  pages 
32  to  35. 

2 Exercises  H to  R test  subtraction  of  three-figure 
numbers.  Use  the  work  on  pages  36  to  41  for 
any  necessary  review  with  those  children  who 
show  further  need  of  it. 


44-45 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  to  distinguish  between  additive  and  sub- 
tractive situations  as  described  in  verbal  problems. 

Vocabulary 

New  words  page  44  window*,  colored*,  bean*, 
seeds*;  Page  45  moths 

Comments 

So  far  in  this  book  two  problem  sets  under  the  heading 
‘‘Using  arithmetic"  have  been  provided.  The  first  one 
consisted  of  addition  problems;  the  second,  subtraction 
problems.  In  this  third  set,  children  must  decide  whether 
the  problems  call  for  addition  or  subtraction. 

Help  in  making  the  equation  is  provided  for  Problems 
A to  H.  The  numerals  have  all  been  put  in  their  proper 
places  in  each  equation.  Only  the  plus  or  minus  sign 
must  be  inserted,  and  the  answer  found.  For  Problems 
I to  N,  children  must  make  their  own  equations. 


Answers 

Brackets  represent  the  screen  in  the  equation.  The  nu- 
meral within  the  brackets  is  the  answer.  Note  that  two 
equations  are  given  for  additive  problems  involving 
imagined  action.  Either  equation  should  be  accepted. 


Pages  44-45: 

A 3 + 2=[5] 

B io-3=[7] 

C 10-4=[6] 

D 18  + 9=  [27] 
or  9 + 18=  [27] 
E 20-6=[14] 

F 17+4=[21] 

G 19+3=  [22] 

H 7-2=[5] 


I 6-2=  [4] 

J 6+2=  [8] 

K 14  + 8=[22] 
or  8 + 14=  [22] 
L 30-5=  [25] 

M 13  + 7=[20] 
or  7 + 13=  [20] 
N 15-6=[9] 


Lesson  briefs  44-45 


Using  arithmetic 


□ The  science  class  had  3 turtles  JJ 
Tom  brought  2 more  turtles  to  class. 
How  many  turtles  did  the  class  have 
then?  _ 

3~2—0 

□ The  class  had  10  plants  on  a table. 
Mary  is  going  to  put  3 of  the  plants 

in  the  window.  How  many  plants  will  be 
left  on  the  table?  Q 
10 3 = m 

B Four  of  the  10  plants  had  flowers 
on  them.  How  many  of  the  plants  □ 
did  not  have  flowers? 

10 4=  a 

□ Don  brought  18  colored  stones 
to  class.  Bill  brought  9 stones. 

The  two  boys  brought  how  many  stones 
in  all? 

18 9 = a 

44  Choosing  tho  procou  In  problem  solving 


t 

□ 


B Betty  planted  20  bean  seeds 
in  a box.  Six  of  the  seeds  came  up. 
How  many  of  the  seeds  did  not 
come  up? 

20 6 = B 

□ Nancy  had  17  shells.  Carol  gave 
her  4 more  shells.  How  many  shells 
did  Nancy  have  then? 

17 4=  a 

0 Bob  had  19  pictures  of  birds.  Tom 
gave  him  3 more  pictures  of  birds. 
Then  Bob  had  how  many  pictures 
of  birds? 

19 3 = a 

G3  The  class  had  7 white  mice. 

Bill  bought  2 of  them  to  take  home. 
How  many  white  mice  did  the  class 
have  then?  ^ 

7 2 = B “ 


D Ann  had  6 fish  at  home.  She  Q □ Ann  picked  30  colored  leaves, 
brought  2 of  them  to  class.  Then  She  gave  5 of  them  to  Nancy.  Then 

how  many  fish  did  she  have  at  home?  she  had  how  many  colored  leaves? 


D The  class  had  6 snails.  Bob 
brought  2 more  snails  to  class.  Then 
how  many  snails  did  the  class  have? 


(SI  The  class  collected  13  moths  and 
7 butterflies.  The  class  had  how  many 
moths  and  butterflies  in  all? 


□ Tom  had  14  pictures  of  butterflies 
at  home  and  8 pictures  of  butterflies 
at  school.  He  had  how  many  pictures 
of  butterflies  in  all? 


□ Carol  planted  some  flower  seeds. 
6 of  the  15  plants  that  came  up  had 
blue  flowers.  The  others  had  red 
flowers.  How  many  had  red  flowers? 


B 


Keeping  skillful 

Subtract  numbers  that  have  four  figures  just  as  you 
subtract  numbers  that  have  three  figures. 


??39 

1538 

1701 


Before  you  can  subtract 
5 hundreds,  you  have  to  take 
1 of  the  3 thousands  and 
.put  it  with  the  2 hundreds. 


3239-1538  = ® 

Why  do  you  put  a 0 in  tens' 
place  in  the  answer? 


A 3406  - 2098=® 
B 536-290  = 3 
c 300-142  = ® 

0 5208-3768  = 8 

1 708  - 625  = 8 
F 1826- 755  = « 
6 842  - 237  =« 

H 5934-1879  = 8 
I 962  - 308  = 8 


A 48  + 22  + 61=8 
B 417+138  + 502  = 8 
c 634  + 807  = 8 

0 28+17+58  = 8 
E 987  + 638  = 8 

F 634  + 727  = 8 
G 783  + 214  + 695  = 8 
H 35+19  + 40  =8 

1 268  + 712  + 455  = 8 


Q 53  + 25+71=8 
a 1932-1659  =8 
B 116  + 429  + 270  = 8 
El  417-328  = 8 
0 70-49  = 8 
a 987  + 65+138  = 8 
a 921-518  = 8 
m 389+156  + 420  =8 
D 2362-1817  = 8 

45 


M 

1 Ask  pupils  to  read  this  problem,  omitting  the 
equation.  Then  refer  to  the  picture  to  see  how 
it  shows  the  problem.  Discuss  the  action. 

2 Now  have  the  class  look  at  the  equation.  Re- 
late the  numbers  to  the  problem  and  pic- 
ture. Have  the  children  decide  which  symbol 
(+  or  — ) belongs  where  the  wavy  line  is  and 
state  why  they  chose  the  symbol  they  did.  Get 
them  to  restate  the  equation  with  the  answer. 

3 Use  the  same  procedure  with  this  problem, 
its  picture,  and  equation. 

4 Tell  the  children  that  they  are  to  work  Prob- 
lems C to  H independently  and  do  the  follow- 
ing: Read  the  problem,  write  the  equation 
with  the  proper  symbol  (+  or  — ),  find  the 
answer,  rewrite  the  equation  with  the  answer. 

5 Before  going  on  to  page  45,  check  the  work 
and  talk  over  the  problems.  If  necessary,  let 
a child  show  with  objects  what  happens  in 
each  problem. 


1 Direct  the  children  to  continue  to  work  inde- 
pendently with  Problems  I to  N.  Tell  them  to 
make  their  own  equations  with  the  correct 
symbol  (+  or  — ) and  a screen  (or  square)  for 
the  number  they  are  to  find.  Then  they  should 
write  the  equations  again  with  the  answers. 
Be  sure  they  label  their  equations  with  the 
identifying  letters. 

2 Discuss  the  problems  with  the  children  when 
the  class  is  through.  Let  the  children  take  turns 
writing  the  equations  on  the  board,  both  with 
the  screen  and  with  the  answer. 


|i  45  Keeping  skillful 

j Expanded  Notes  for  this  lesson  ore  on  page  256. 

i Objectives 

f The  child  extends  his  knowledge  of  subtraction  to  nunn- 
! bers  of  four  figures.  He  also  reviews  addition  and  sub- 
j!  traction  of  two-place  and  three-place  numbers. 

■i 

I Vocabulary 

I No  new  words  are  introduced. 

|[  Comments 

j Pages  36  to  41  provided  a review  for  the  child  in  sub- 
' tracting  three-figure  numbers.  This  lesson  shows  how  to 

I I subtract  numbers  with  four  places. 

! Nothing  really  new  is  presented  here.  Theoretically, 

^ the  child  should  now  be  able  to  subtract  whole  numbers 
of  any  size.  He  should,  by  this  time,  have  generalized 
the  borrowing  procedure  as  it  operates  from  column  to 
r|  column.  Treat  the  example  at  the  beginning  orally.  De- 
I vote  some  time  to  a discussion  of  borrowing  from  tens’ 


Answers 

(block  1) 
A 1308 
B 246 
C 158 
D 1440 
E 83 
F 1071 
G 605 
H 4055 
I 654 


(block  2) 
A 131 
B 1057 
C 1441 
D 103 
E 1625 
F 1361 
G 1692 
H 94 
I 1435 


(block  3) 
A 149 
B 273 
C 815 
D 89 
E 21 
F 1190 
G 403 
H 965 
I 545 


place,  hundreds'  place,  and  thousands’  place.  Then 
assign  the  remaining  exercises  as  written  work. 


D Ann  had  6 fish  at  home.  She 
brought  2 of  them  to  class.  Then 
* how  many  fish  did  she  have  at  home? 

D The  class  had  6 snails.  Bob 
I brought  2 more  snails  to  class.  Then 
j-  how  many  snails  did  the  class  have? 

■ □ Tom  had  14  pictures  of  butterflies 
at  home  and  8 pictures  of  butterflies 
at  school.  He  had  how  many  pictures 
of  butterflies  in  all? 


□ Ann  picked  30  colored  leaves. 

She  gave  5 of  them  to  Nancy.  Then 
she  had  how  many  colored  leaves? 

tn  The  class  collected  13  moths  and 
7 butterflies.  The  class  had  how  many 
moths  and  butterflies  in  all? 

[2  Carol  planted  some  fiower  seed.s. 

6 of  the  IS  plants  that  came  up  had 
blue  flowers.  The  others  had  red 
flowers.  How  many  haa  red  flowers? 


Keeping  skillful 

Subtract  numbers  that  have  four  figures  just  as  you 


Id 


subtract  numbers  that  have  three  figures. 

3239-  1538  = H 

Whv  do  vou  out  a 0 in  tens’ 

place  in  the  answer? 

2 12 

3239 

H 1 C q 0 Before  you  ean  subtract 

5 hundreds,  you  have  to  take  ^ 
1701  1 of  the  3 thousands  and  “ 

T out  it  with  the  2 hundreds. 

A 3406- 2098  = ■ 

A 

48 -h  22 -h  61  = H 

□ 

53  + 25  + 71  = B 

B 536 -290  = a g 

B 

417-1-  138-1-502  = 0 

□ 

1932-  1659  = B 

c 300-142  = ffi 

C 

634-1- 807  = B 

116  + 429  + 270  = 9 

D 5208- 3768  = B 

D 

28 -h  17 -h  58  = ■ 

□ 

417-328  = a 

1 708- 625  = S 

E 

987  + 638  = a 

Q 

70  - 49  = a 

F 1826- 755  = B 

F 

634  3-727  = a 

□ 

987  + 65+  138  = H 

G 842- 237  = B 

G 

783 -f  2 14 -1-695  = ■ 

921  -518  = B 

K 5934-  1879  = H 

H 

35 -h  19 -f  40  = B 

m 

389+  156  + 420=  B 

1 962  - 308  = H 

1 

268 + 712-1- 455  = ■ 

D 

2362-  1817  = ■ 

45 

1 Ask  pupils  to  read  this  statement  and  the 
equation,  without  filling  in  the  screen. 

2 Call  attention  to  the  computational  form.  Ask 
one  pupil  to  explain  how  to  subtract  in  the 
ones’  column. 

3 Discuss  this  question  about  0 in  tens’  place. 

4 Call  on  another  pupil  to  read  this  statement 
pointing  to  hundreds’  place.  Have  him  explain 
why  he  cannot  subtract  5 hundreds  from  the 
original  number  above  it.  Ask  how  many  hun- 
dreds the  borrowed  1 thousand  makes.  Ask 
where  the  12  in  the  hundreds’  column  comes 
from.  Be  sure  the  pupils  know  they  ore  now 
subtracting  5 hundreds  from  12  hundreds. 

5 Tell  pupils  to  work  the  three  sets  of  examples. 
Instruct  them  to  copy  each  example  in  compu- 
tational form  under  its  identifying  letter.  Ex- 
amples A to  E in  each  set  may  be  assigned 
for  one  day  and  the  others  for  another  day  if 
you  wish. 


Lesson  briefs  45 


46-48  Looking  back 

Expanded  Notes  for  this  lesson  ore  on  pages  257-258. 


Objectives 

The  child  reviews  the  meaning  of  multiplication  and  the 
multiplication  basic  facts  for  the  groups  through  18 
(basic  facts  whose  products  are  18  or  less). 


Vocabulary 

New  words  page  46  multiplication;  page  47  rows* 


Comments 

In  reviewing  the  multiplication  basic  facts,  you  will 
want  to  be  sure  that  children  understand  what  makes  a 
situation  multiplicative.  Otherwise,  when  they  begin  to 
solve  problems,  they  may  tend  to  think  of  multiplicative 
situations  as  additive  situations.  Emphasize  the  idea 
that,  in  the  multiplicative  situation,  two  or  more  groups 
of  equal  size  are  joined  together  to  make  one  larger 
group.  Be  sure  children  observe  not  only  the  equality 
and  size  of  the  groups,  but  also  the  number  of  groups 
that  are  being  combined.  In  additive  situations  one 
group  is  thought  of  as  being  put  with  another  group, 
but  the  two  groups  are  not  necessarily  equal. 

On  page  46,  the  multiplication  concept  is  reviewed 
with  problems  and  pictures  illustrating  4X2  and  3X3. 
The  various  ways  of  expressing  basic  facts  are  also 
shown.  Pictures  A and  B have  two  scenes  each.  The  first 
scene  shows  a number  of  equal  groups.  The  second 
scene  shows  the  result  of  combining  the  equal  groups. 

To  develop  the  meaning  of  multiplication  more  thor- 
oughly, it  might  be  well  to  supplement  the  work  on  this 
page  with  activities  with  real  objects.  Let  the  children 
duplicate  with  objects  (buttons,  stones,  corks,  etc.)  the 
groups  shown  in  the  first  scene  of  Picture  A.  Be  sure  they 
focus  attention  on  the  size  and  number  of  equal  groups. 
Then  tell  them  to  move  the  groups  together  so  there  is 
one  large  group  and  to  note  the  result.  Use  the  same 
activity  with  Picture  B. 

On  page  47  all  the  multiplication  basic  facts  for  the 
12,  14,  and  15  groups  are  presented  pictorially,  and  one 
of  the  basic  facts  for  the  16  group  is  included.  Each 
picture,  except  the  one  illustrating  4X4=16,  is  used  to 
illustrate  two  multiplication  basic  facts.  This  is  possible 
because  objects  are  pictured  as  arranged  in  rows  that 
may  be  viewed  either  horizontally  or  vertically.  Thus 


the  basic  fact  3X4=12  is  illustrated  by  three  rows  of 
four  objects  each  that  are  viewed  first  as  separate  rows 
and  then  as  one  large  group.  The  basic  fact  4X3=12 
is  seen  by  viewing  the  same  picture  as  four  rows  of  three 
objects  that  combine  into  one  large  group  of  12.  This 
arrangement  in  the  illustration  enables  the  child  to  see 
quickly  that  either  order  of  the  factors  (3X4  or  4X3) 
gives  the  same  answer. 

The  device  of  circling  or  ringing  a group  of  ten  objects 
within  a larger  group  is  used  to  help  children  determine 
how  many  there  are  in  all  without  counting  by  ones.  By 
immediately  seeing  that  there  are  ten,  they  can  quickly 
see  how  many  ones  there  are  outside  the  ring.  By  now 
they  should  know  that  a ten  and  so  many  more  ones 
give  a “teen"  number. 

This  technique  of  illustrating  objects  in  rows,  with  ten 
objects  ringed,  is  used  on  page  48  to  complete  the  re- 
view of  multiplication  basic  facts  for  the  16  and  18 
groups.  Practice  is  given  in  equation  form.  The  compu- 
tational form  of  multiplication  is,  of  course,  unnecessary 
at  this  time,  since  only  basic  facts  are  encountered.  The 
computational  form  is  included  (first  on  page  46)  so  that 
children  will  recognize  it  and  know  what  to  do  with  it  if 
they  should  meet  it  elsewhere. 


Looking  back 


This  lesson  will  help  you  remember  what  multiplication 
means  and  how  to  multiply  to  get  numbers  like  8,  10,  12, 
15,  and  18. 


There  were  2 popcorn  balls  on  each  Q 
of  4 plates.  Ann  put  the  popcorn  balls 
in  a basket  to  take  to  a party  at  school. 
She  took  how  many  popcorn  balls 
to  the  party? 


4 groups  of  2 = ■ 

4 twos  = H 4 times  2 = ■ 
2 multiplied  by  4 = ■ 

Multiply  2 by  4.  4X2  = B 


□ 


Multiply 

is 

■ 


There  were  3 cupcakes  on  each 
of  3 plates.  Betty  put  the  cupcakes 
into  a box  to  take  them  to  the  party 
at  school.  How  many  cupcakes 
did  she  take  to  the  party? 


□ 


3 groups  of  3 = S 
3 threes  = S 3 times  3 = 3 
3 multiplied  by  3 = H 


Multiply  3 by  3. 

A 5X2=3 
6 2X3=a 
c 3X3=3 
D 4X2  = !a 


3X3  = a 

E 3X2  = 1S 
F 2X2=a 

G 2X4=0 
H 2X5=0 


□ 


— 


^ ^ esi  (^0, 


There  are  S rows  of  4 spoons.  ^ 

3 fours  = m KJ 

3X4=0 

There  are  S rows  of  3 spoons. 

4 threes  = li 
4X3  = ^ 

There  are  S rows  of  6 cookies. 

2 sixes  = B 
2X6  = B 

There  are  ■ rows  of  2 cookies. 

6 twos  = B 
6X2  = a 

There  are  H rows  of  7 cups. 

2 sevens  = B 
2X7  = m 

There  are  S rows  of  2 cups. 

7 twos  = B 
7X2  = m 

There  are  H rows  of  5 candies. 

3 fives  = B 
3X5  = H 

There  are  H rows  of  3 candies. 


FI  5 threes  = i 
5X3  = 0 


There  are  H rows  of  4 cookies. 
4 fours  = H 
4X4  = B 


47 


1 Ask  pupils  to  read  only  the  problem. 

2 Have  them  look  at  this  scene  of  Movie  A, 
pointing  to  the  objects  mentioned  in  the  first 
sentence.  Ask  them  how  many  groups  of  two 
there  are. 

3 Ask  them  what  has  now  happened  to  the  4 
groups  of  two.  Ask  how  many  there  are  in  all. 

4 Explain  that  the  next  four  lines  are  different 
ways  of  telling  the  story  of  Movie  A.  Let  pu- 
pils take  turns  reading  a line  aloud  and  sup- 
plying the  missing  numbers. 

5 Tell  pupils  that  this  computational  form  is  used 
to  write  numbers  in  multiplication.  Have  some- 
one read  it  aloud,  first  as  "4  times  2 equals 
what,"  then  as  “4  times  2 equals  8." 

6 Treat  this  problem,  its  movie,  and  the  various 
statements  as  suggested  above.  You  might  ask 
one  of  the  pupils  to  write  the  basic  fact  for 
3X3  on  the  board  in  computational  form. 

7 Have  pupils  take  turns  reading  these  equations 
and  supplying  the  answers. 

iZ 

1 Ask  pupils  how  many  spoons  are  in  the  first 
row  across.  Ask  if  the  other  rows  have  the 
same  number  in  them.  Ask  how  many  rows  of 
four  there  are.  Suggest  to  the  children  that  they 
may  think  of  the  3 rows  of  four  as  3 groups  of 
four.  Next  ask  them  to  think  of  the  3 groups  of 
four  as  one  large  group.  Remind  them  that 
when  equal  groups  combine,  they  should  think 
of  multiplication.  Then  point  out  that  there  is 
a ring  around  ten  of  the  spoons.  Have  someone 
tell  how  many  spoons  are  outside  the  ring.  Ask 
how  many  1 ten  and  2 ones  are. 

2 Let  pupils  take  turns  reading  the  first  three 
lines,  using  the  picture  to  find  the  answers. 

3 Ask  pupils  how  many  spoons  there  ere  in  the 
first  up-and-down  row.  Let  them  tell  how  many 
rows  of  three  there  are.  Ask  them  to  think  of 
the  4 groups  of  3 as  one  large  group.  Ask  how 
many  there  are  in  all.  Then  have  them  read  the 
last  three  lines  as  suggested  in  Note  2. 

4 Proceed  in  the  same  way  with  this  picture. 


Lesson  briefs  46-48 


There  are  S rows  of  8 apples.p| 
2 eights  = a “ 

2X8  = ffl 

There  are  S rows  of  2 apples. 

8 twos  = 8 
8X2  = a 

There  are  9 rows  of  9 candies. 

2 nines  = H 
2X9  = 8 

There  are  8 rows  of  2 candies. 

9 twos  = 8 
9X2  = 8 


There  are  8 rows  of  6 popcorn 
balls. 

3 sixes  = 8 
3X6  = 8 

There  are  ® rows  of  3 popcorn 
balls. 

6 threes  = 8 
6X3  = 8 


A 

4X4  = 8 

F 

2X8  = 8 

K 

6X3  = 8 

Multiply 

□ 

B 

6X2  = a 

G 

7X2  = 8 

L 

8X2  = ffl 

A 

B 

c 

D 

C 

3X5  = 8 

H 

3X6  = 8 

M 

4X3  = 8 

7 

2 

6 

4 

5 

D 

9X2  = 8 

1 

2X7  = 8 

N 

2X6  = 8 

2 

9 

3 

4 

3 

E 

3X4  = 8 

J 

2X9  = 8 

O 

5X3  = 8 

8 

a 

8 

M 

4S 


Now  you  should  be  able  to  multiply  to  get  the  numbers 
from  4 to  18. 


48 

1 Ask  pupils  how  many  apples  there  are  in  the 
top  row.  Ask  if  there  are  as  many  apples  in 
the  second  row.  Ask  how  many  rows  or  groups 
of  8 there  are.  Have  someone  tell  how  many 
there  are  in  all,  using  the  ring  around  ten  to 
find  out. 

2 Let  pupils  read  the  first  three  lines,  using  the 
picture  to  find  the  missing  numbers. 

3 Ask  how  many  apples  there  are  in  each  up- 
and-down  row.  Find  out  how  many  rows  of 
two  there  are.  Ask  pupils  how  many  apples 
there  are  in  all  when  the  groups  of  two  are 
thought  of  as  one  large  group.  The  ring  around 
ten  apples  will  help  show  the  answer.  Have 
them  complete  the  statements  at  the  right. 

4 Proceed  in  the  same  way  with  this  picture. 

5 Have  pupils  take  turns  answering  these  exer- 
cises. Then  have  them  write  the  letters  A to  0 
with  the  answers. 

6 Have  pupils  copy  these  exercises  and  supply 
the  answers. 


49-51 


Looking  back 


Expanded  Notes  for  this  lesson  ore  on  pages  259-260. 


Objectives 

The  child  reviews  all  multiplication  basic  facts  whose 
products  are  20,  21,  24,  25,  27,  28,  30,  32,  35,  and  36. 


Vocabulary 

There  are  no  new  words. 


Comments 

The  school-party  theme  is  continued  from  the  previous 
lesson.  Multiplication  basic  facts  for  the  20  to  36  groups 
are  shown  in  two  ways:  in  picture  form  and  in  the  words 
or  symbols  of  a mathematical  statement. 

Page  49  begins  the  review  with  the  facts  for  the 
20  group.  These  facts  are  shown  in  an  illustration  of  20 
cupcakes,  arranged  in  such  a way  that  four  equal  rows 
can  be  seen  horizontally  and  five  equal  rows  can  be 
seen  vertically.  Two  groups  of  ten  have  been  encircled 
to  help  the  child  see  that  in  this  picture  there  are  two 
tens,  or  twenty.  This  circling  device  for  quick  recogni- 


tion of  groups  of  ten  is  used  in  each  picture  throughout 
this  lesson.  Since  the  first  facts  reviewed  are  for  the 
20  group,  there  are  no  objects  outside  the  rings.  As  the 
lesson  continues  with  products  of  more  than  20,  there 
are  some  objects  outside  the  rings,  as  in  Picture  B on 
page  49.  Here  the  child  should  have  no  difficulty  in 
recognizing  the  entire  group  as  being  made  up  of  two 
tens  (ringed)  and  a one,  or  21. 

With  the  exception  of  the  first  picture  on  page  50, 
which  shows  the  single  multiplication  basic  fact  for  the 
25  group,  and  the  last  picture  on  page  51,  which  shows 
one  of  the  facts  for  the  36  group,  each  picture  is  used 
to  illustrate  two  facts.  The  arrangement  in  these  illus- 
trations enables  the  child  to  see  quickly  that  either 
order  of  the  factors  (4X5  or  5X4)  gives  the  same 
answer. 


56 


Looking 


back  This  lesson  will  help  you  remember  how  to  multiply 
to  get  numbers  from  20  to  36. 


@ g* 

-m  w 

W 9 S' 


i|*  # lip  # fit  mtt  ^ El 


There  are  4 rows  of  5 cupcakes.  Q 

4 fives  = ■ 

4X5  = B 

There  are  5 rows  of  4 cupcakes. 

5 fours  = ■ 

5X4=B 

There  are  ■ rows  of  7 cookies. 

3 sevens  = ■ 

3X7  = B 

There  are  ■ rows  of  3 cookies. 

7 threes  = H 
7X3  = B 

There  are  B rows  of  8 candies. 

3 eights  = S 
3X8  = H 

There  are  B rows  of  3 candies. 

8 threes  = B 
8X3  = B 

There  are  S rows  of  6 apples. 

4 sixes  = ^ 

4X6  = S 

There  are  M rows  of  4 apples. 

6 fours  = 9 
6X4  = ^ 


There  are  S rows  of  5 candy 
sticks. 

5 fives  = ^ n 
5X5  = B 

There  are  ■ rows  of  9 apples. 

3 nines  = H 
3X9  = H 

There  are  ■ rows  of  3 apples. 

9 threes  = ■ 

9X3  = B 

There  are  § rows  of  7 peanuts. 

4 sevens  = B 
4X7  = m 

There  are  H rows  of  4 peanuts. 
7 fours  = B 
7X4  = a 


Q There  are  B rows  of  6 candies. 

A ^«=»^ 

\ 

5 sixes  = B 

A ^ 

ill  Q 

5X6  = B 

A 

1 There  are  B rows  of  5 candies. 

\ w u 

Q I 

6 fives  = B 

v#3i 

6X5  = a 

There  are  B rows  of  8 cupcakes. 
4 eights  = B 
4X8  = B 

There  are  B rows  of  4 cupcakes. 
8fours  = ffl 
8X4  = H 


I 


1 Show  the  children  the  first  horizontal  row  of 
cupcakes.  Ask:  “How  many  cupcakes  are  there 
in  this  row?  How  many  rows  like  this  are  there? 
How  many  groups  of  five  cupcakes  are  there? 
How  many  cupcakes  are  there  in  all?”  Be  sure 
the  children  understand  that  each  ring  encloses 
10  cupcakes,  and  that  there  are  no  cupcakes 
outside  the  two  rings. 

2 Have  one  child  read  the  first  line  of  text  aloud. 
Direct  attention  to  the  picture.  The  statement 
on  the  next  line  may  be  presented  to  the  chil- 
dren as  a question:  “Four  fives  equal  how 
many?"  Have  them  refer  again  to  the  picture 
for  the  answer.  Have  another  child  read  the 
second  and  third  lines  aloud,  supplying  the 
missing  numbers  in  the  equations. 

3 Proceed  in  the  same  way  for  the  5 vertical  rows 
of  4 cupcakes  and  the  accompanying  text. 

4 Use  the  method  described  in  Notes  1,  2,  and 
3.  Note  that  a missing  number  is  to  be  supplied 
in  each  line  of  text. 

1 Show  the  children  the  first  picture  and  ask: 
“How  many  candy  sticks  are  there  in  the  first 
row?  How  many  equal  rows  are  there?  How 
many  groups  of  candy  sticks  are  there?  How 
many  candy  sticks  are  in  the  two  rings?  How 
many  are  outside  the  rings?  How  many  candy 
sticks  are  there  altogether?” 

2 Have  several  children  take  turns  reading  one 
line  of  the  text  at  a time.  As  they  read,  make 
sure  they  say  the  number  that  has  been  left 
out  of  each  line  of  text.  In  discussion,  have 
them  refer  back  to  the  picture. 

3 Use  the  method  described  in  Notes  1 and  2 for 
both  the  horizonto'  and  vertical  rows,  since 
two  facts  are  presented  in  the  picture  and  its 
accompanying  text. 
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Lesson  briefs  49-51 


Q 1 

• % 

i A ® 

A 

!«  % 

I ® 1 

\ 

Q □ There  are  E rows  of  7 candies. 
5 sevens  = E 
5X7=a  0 

There  are  E rows  of  5 candies. 
7 fives  = 3 
7 X 5 = a 


//(//□ 
//  /u  A// 


There  are  M rows  of  9 spoons. 
4 nines  = H 
4X9  = a 

There  are  B rows  of  4 spoons. 
9 fours  = H 
9X4  = a 


iW 

s « 

There  are  3 rows  of  6 cups. 

m m\ 

m 

6 sixes  = H 

m @ 

mi 

W m 

mB 

6X6  = a 

m m 

im[ 

m m 

\^(m 

m] 

^ mi 

m 

V®  mJ 

m 

□ 

A 8X3=B 

1 6X6  = 

m 

Q 7X4=a 

A 

6X6  = ^ 

B 5X4=B 

□ 

j 4X6  = 

m 

R 4X5=a 

B 

5X7  = B 

c 3X9=B 

K 9X4  = 

m 

s 5X7=H 

C 

9X4  = a 

0 4X7=B 

1 5X5  = 

m 

T 7X3=B 

D 

6X5  = S 

E 8X4=« 

M 3X8  = 

H 

u 4X9=H 

E 

4X6=B 

F 5X6=B 

N 9X3  = 

■ 

V 6X4=H 

F 

5X5  = B 

G 3X7=B 

O 4X8  = 

B 

G 

8X4=B 

H 7X5=H 

P 6X5  = 

B 

H 

4X7  = B 

Now  you  should  know  how  to  multiply  to  get 
the  numbers  from  20  to  36. 


1 


1 Start  with  the  first  picture  and  ask  the  chil- 
dren how  many  candies  there  are  in  the  first 
row  across.  Then  ask  how  many  rows  of  7 
candies  there  are.  Make  certain  the  class  un- 
derstands that  the  rings  indicate  3 groups  of 
10.  Draw  attention  to  the  candies  not  ringed. 
Then  ask  the  class  how  many  candies  there 
are  altogether. 

2 Refer  to  the  picture  again.  This  time  have 
several  children  read  aloud  the  accompany- 
ing three  lines  of  text.  They  should  say  the 
missing  number  in  each  statement  or  equation 
as  they  read. 

3 Follow  the  same  procedure  for  the  vertical 
rows  of  candies  and  the  accompanying  text. 

4 For  Picture  K use  Notes  1, 2,  and  3. 

5 Use  the  method  described  in  Notes  1 and  2. 

6 All  the  reviewed  basic  facts  are  included  in 
Exercises  A to  V.  These  exercises  may  be  an- 
swered first  orally,  then  as  written  work. 

7 Use  the  procedure  described  in  Note  6. 


Using  arithmetic 

Expanded  Notes  for  this  lesson  ore  on  page  260. 

Obfectives 

The  child  learns  to  make  equations  to  use  in  solving 
problems  involving  multiplicative  situations. 

Vocabulary 

New  words  page  52  Mrs.*,  Sue,  race*;  page  53  walls* 
Comments 

In  this  lesson  children  use  multiplication  basic  facts  to 
solve  problems.  They  learn  to  recognize  a multiplicative 
situation  described  in  words,  to  visualize  what  hap- 
pens, and  to  turn  this  information  into  a multiplica- 
tive equation. 

Four  problems  on  page  52  have  the  equations  all  set 
up  except  for  the  answers.  Four  other  problems  have  the 
multiplicative  equation  indicated  by  screens,  the  times 
sign,  and  the  equals  sign.  Children  must  decide  which 
number  to  put  in  place  bf  the  screens  in  these  prob- 


To  make  sure  that  children  understand  the  multiplica-| 
tive  situation,  insist  that  they  make  the  correct  equa-| 
tion.  They  should  be  taught  to  place  the  numeral  thatj 
stands  for  the  number  of  groups  at  the  left  of  the  times, 
sign  and  the  numeral  that  stands  for  the  size  of  thej 
groups  at  the  right  of  the  times  sign.  Discussion  of| 
Picture  A on  page  52  and  its  equation  should  help  de-j 
velop  these  understandings.  In  abstract  computation,  of, 
course,  this  distinction  is  unnecessary,  since  the  product 
is  the  same  no  matter  which  order  of  factors  is  used. 

For  the  problems  on  page  53,  children  must  build 
their  own  equations  and  find  the  solutions.  Children 
are  to  write  each  equation  first  with  the  screen  placed 
after  the  equals  sign,  then  with  the  answer  inserted. 


Answers 

E 3X6=-[18] 
F 3X9=[27] 
G 7X2=[14] 
H 5X4=  [20] 


I 

J 

K 

L 


2X9=[18] 

M 

4X6=  [24] 

4X9=[36] 

N 

3X4=[12] 

5X7=[35] 

O 

4X7=  [28] 

3X7=[21] 

P 

5X6=  [30] 

Using  arithmetic 


ildren  in  all  were  in  this  game? 

B 

r Ann  opened  4 packages  of  paper 
ites  for  the  party.  There  were 
3lates  in  each  package.  There  were 
w many  plates  in  all?  pi 
<8=..  “ 

Ann  also  opened  6 packages 
'paper  cups.  There  were  6 cups 
'each  package.  How  many  cups  in  all 
're  in  the  packages?  pf 

l<6=- 

Mrs.  Brown  cut  a cake  so  that 
ire  were  3 rows  of  pieces  and 
ipieces  in  each  row.  She  cut  the  cake 
Ip  how  many  pieces? 

<8  = B 


brought  how  many  cupcakes  in  all? 

X = 

□ The  class  had  a race.  There  were 

3 teams  of  players  and  9 players 

on  each  team.  How  many  children 
were  in  the  race?  FI 

X Lj  = . 

0 Mary  said  that  she  made  2 party 
hats  each  day  last  week.  How  many 
party  hats  in  all  did  she  make 
last  week?  ^ 

THINK  1 week  is  how  many  days? 
BiX?'  = B 

0 Five  children  brought  apples 
to  the  party.  Each  child  brought 

4 apples.  How  many  apples  in  all  did 
these  children  bring  to  the  party?  ^ 
*X  » = a 


52 

1 Have  this  problem  read  except  for  the  equa- 
tion. 

2 Have  pupils  discuss  Picture  A,  telling  how 
many  children  are  in  each  group  and  how 
many  groups  there  are.  Ask  them  to  think  of 
the  4 groups  of  2 children  as  coming  together 
into  one  large  group.  Ask  them  if  this  makes 
them  think  of  addition  or  multiplication  and 
why.  Ask  how  many  children  there  would  be 
in  all. 

3 Ask  a pupil  to  read  this  equation,  giving  the 
answer.  Ask  which  number  tells  how  many 
groups  there  are  and  which  one  tells  the  size 
of  each  group. 

4 Proceed  in  the  same  way  with  this  problem 
and  its  picture. 

5 Proceed  in  the  same  way  with  this  problem. 
Let  the  children  describe  a picture  for  it. 

6 Proceed  in  the  same  way  with  this  problem. 
Help  the  children  complete  the  equations. 


I At  the  school  party,  there  were  just 
hough  boys  to  make  2 teams  of  9 
;jch  for  baseball.  How  many  boys  U 
'ere  at  the  party? 

(Four  children  brought  balloons- 
the  party.  Each  child  brought 
balloons.  How  many  balloons  in  all 
i|d  the  children  bring? 


I There  were  5 rows  of  milk  bottles 
|i  a table.  Each  row  had  7 bottles 
' milk  in  it.  How  many  bottles  of  milk 
lire  on  the  table? 


j The  children  drew  pictures  to  put 
j|i  3 walls  of  their  classroom.  They 
tew  7 pictures  for  each  wall.  In  all, 
i)w  many  pictures  did  they  draw? 


Checking  up 


0 Mary  brought  cookies  and  put 
them  on  4 plates.  She  put  6 cookies 
on  each  plate.  How  many  cookies  had 
she  brought? 

0 Jack  brought  3 boxes  of  games. 
There  were  4 games  in  each  box. 

How  many  games  did  he  bring? 

0 After  the  party,  Ann  collected 
empty  plates  from  4 tables.  She  got 
7 plates  from  each  table.  How  many 
plates  did  she  collect  altogether? 

□ Five  cars  came  to  take  the  children 
home.  Jim  counted  all  the  children 
and  said,  “If  each  car  can  take 
6 children,  we  can  all  ride.”  How  many 
children  did  Jim  count? 


iSt  1 

Test  2 

Test  3 

Test  4 

4X3  = m 

A 

2X9  = 

a 

A 

4X5  = a 

Q 6X6  = S 

3X2  = m 

B 

3X5  = 

@ 

B 

6X4  = B 

0 7X4  = S 

2X5  = m 

C 

6X3  = 

m 

C 

7X3  = B 

H 5X6  = g 

■ 2X2  = m 

D 

2X7  = 

m 

D. 

5X5  = 8 

O 3X9  = B 

6X2  = m 

E 

4X4  = 

m 

E 

4X6  = iS 

B 8X4  = a 

'•  3X3  = S 

F 

7X2  = 

m 

F 

5X4  = 8 

Q 4X9  = S 

2X3  = B 

G 

9X2  = 

m 

6 

8X3  = 8 

0 6X5  = 8 

4X2  = a 

H 

5X3  = 

m 

H 

3X7  = S 

0 9X4  = ® 

3X4  = 8 

I 

8X2  = 

m 

1 

9X3  = S 

D 5X7  = B 

2X6  = H 

J 

3X6  = 

m 

J 

6X3  = a 

B 4X8  = S 

2X4  = 8 

K 

2X8  = 

m 

K 

3X9  = ® 

□ 7X5  = 8 

5X2  = m 

L 

3X5  = 

m 

L 

3X8  = S 

a 4X7  = a 

t.d 

•of-block  (e: 

muHiplicotion  locH  wifh 

products  up  to  ond  iftcludirtg  36  ! 

1 Call  on  a child  to  read  this  problem  aloud. 
Have  pupils  discuss  it,  determining  that  this 
is  a multiplication  problem.  Let  them  decide 
which  numeral  should  be  at  the  left  of  the  times 
sign  and  which  numeral  should  be  at  the  right 
of  it.  Ask  someone  to  write  on  the  board  the 
equation  with  the  numerals  and  times  sign  in 
the  correct  order  and  with  a screen  at  the 
right  of  the  equals  sign.  Have  someone  else 
give  the  answer. 

2 Assign  Problems  J to  P as  written  work.  When 
all  the  children  have  finished,  let  them  take 
turns  writing  on  the  board  an  equation  for  one 
of  the  problems.  Tell  each  child  to  be  ready 
to  explain  why  he  made  his  equation  as  he 
did.  Let  the  other  pupils  check  their  own  work 
against  that  placed  on  the  board. 


Lesson  briefs  52-53 


Checking  up 

Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  takes  tests  on  all  the  multiplication  basic  facts 
through  the  36  group  (the  multiplication  basic  facts 
whose  products  are  36  or  less). 

Vocabulary 

There  are  no  new  words. 

Comments 

Since  these  are  not  speed  tests,  you  should  give  the  chil- 
dren ample  time  to  complete  their  work. 

You  should  expect  the  pupils  to  know  all  these  basic 
facts.  One  of  the  greatest  sources  of  failure  in  arithmetic 
is  inadequate  recall  of  basic  facts. 

Ask  pupils  to  copy  the  labeling  letter  for  each  basic 
fact  and  write  the  answer  on  their  papers.  If  you  prefer, 
the  children  may  write  the  entire  equation,  including  the 
answer. 

The  tests  are  arranged  so  that  you  can  easily  locate 
the  area  of  difficulty  for  each  child.  Time  should  be 


devoted  to  reteaching  before  proceeding  further.  Th 
lessons  preceding  these  tests  may  be  used.  It  is  a goo 
plan  to  organize  the  children  into  groups  for  such  re 
teaching.  Children  who  know  the  basic  facts  should  b 
excused  from  the  review.  Let  them  work  on  other  subjee 
matter. 


60 


O At  the  school  party,  there  were  just 
enough  boys  to  make  2 teams  of  9 
each  for  baseball.  How  many  boys 
were  at  the  party? 

O Four  children  brought  balloons- 
to  the  party.  Each  child  brought 
9 balloons.  How  many  balloons  in  all 
did  the  children  bring? 

□ There  were  5 rows  of  mifk  bottles 
on  a table.  Each  row  had  7 bottles 
of  milk  in  it.  How  many  bottles  of  milk 
were  on  the  table? 

B The  children  drew  pictures  to  put  ■ 
on  3 walls  of  their  classroom.  They 
drew  7 pictures  for  each  wall.  In  all, 
how  many  pictures  did  they  draw? 


(3  Mary  brought  cookies  and  put 
them  on  4 plates.  She  put  6 cookies 
on  each  plate.  How  many  cookies  had 
she  brought? 

ES  Jack  brought  3 boxes  of  games. 
There  were  4 games  in  each  box. 

How  many  games  did  he  bring? 

0 After  the  party,  Ann  collected 
empty  plates  from  4 tables.  She  got 
7 plates  from  each  table.  How  many 
plates  did  she  collect  altogether? 

Q Five  cars  came  to  take  the  children 
home.  Jim  counted  all  the  children 
and  said,  "If  each  qar  can  take 
6 children,  we  can  all  ride."  How  many 
children  did  Jim  count? 


Checking  up 


Test  1 Qj 

Test  2 Q 

Test  3 0 

Test  4 H 

□ 4X3=a 

A 

2X9  = a 

A 

4X5  = B 

□ 6X6=a 

Q 3X2  = m 

B 

3X5  = B 

B 

6X4  = B 

□ 7X4=B 

a 2X5=a 

C 

6X3  = H 

C 

7X3  = a 

H 5X6  = B 

□ 2X2=H 

D 

2X7  = B 

D 

5X5  = a 

□ 3X9=B 

□ 6X2=* 

E 

4X4  = a 

E 

4X6  = B 

B 8X4  = B 

□ 3X3=B 

F 

7X2  = * 

F 

5X4  = B 

□ 4X9=B 

0 2X3  = B 

G 

9X2  = @ 

G 

8X3  = B 

0 6X5  = B 

0 4X2  = H 

H 

5X3  = H 

H 

3X7  = B 

Gl  9X4=B 

D 3X4  = B 

1 

8X2  = H 

1 

9 X 3 = B 

a 5X7  = B 

D 2X6  = B 

J 

3X6  = H 

J 

6X3  = B 

n 4X8  = B 

□ 2X4=* 

K 

2X8  = B 

K 

3X9  = B 

□ 7X5=B 

□ 5X2=a 

L 

3X5  = B 

L 

3X8  = a 

B 4X7  = B 

End-of-block  test: 

1 on  boiic 

mulliplicalion  fads  with  p 

roduds  up  to  and  including  36  53 

1 Test  on  the  multiplication  basic  facts  throug 
the  12  group 

2 Test  on  the  multiplication  basic  facts  for  tf 
14  to  18  groups 

3 Test  on  the  multiplication  basic  facts  for  th 
20  to  27  groups 

4 Test  on  the  multiplication  basic  facts  for  tf 
27  to  36  groups 


3^  Thinking  straight;  Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  a short-cut  method  of  regrouping  num- 
oers  to  use  when  subtraction  involves  internal  zeros  in 
he  minuend.  He  reviews  his  knowledge  of  addition  and 
lubtraction  of  two-figure,  three-figure,  and  four-figure 
lumbers  and  of  the  multiplication  basic  facts  for  the 
lumbers  from  20  to  36. 


/ocabulary 

New  words  page  54  such*,  ready* 


|rhe  “Thinking  straight’’  exercise  presented  here  is 
merely  a means  of  showing  the  child  a short  cut  for 
;ubtracting  from  large  numbers  that  involve  internal 
Eeros.  In  general,  zero  has  been  treated  as  just  another 
|iumeral,  and  the  usual  difficulties  of  “subtracting  from 
■Eero’’  do  not  arise.  The  child  already  has  sufficient 
knowledge  of  the  number  system  to  perform  the  re- 


grouping of  numbers  required  in  this  exercise. 


You  may  find  it  necessary  to  work  out  other  examples 
to  help  the  children  understand  the  short  cut.  It  is 
important  that  every  child  be  given  an  opportunity  to 
regroup  numbers  in  the  way  shown  before  working  Exer- 
cises A to  G.  Children  who  need  to  write  out  the 
changes  that  occur  in  the  numerals  as  shown  in  the  ex- 
ample in  the  book  should  be  permitted  to  do  so. 


Answers 

Thinking  straight: 

(block  1) 

A 14  ones 
B 500  tens,  17  ones 
C 2 ones,  299  tens 
D 700  tens,  699  tens 
E 100  tens,  99  tens 
Keeping  skillful: 

(block  1) 

A 89  E 1186  I 309 

B 25  F 824  J 126 

C 220  G 926  K 66 

D 107  H 536 


(block  2) 

A 1735  F 154 

B 1479  G 6540 

C 4265 
D 4618 
E 2306 


(block  2) 

A 108 

E 797 

I 

172 

B 113 

F 402 

J 

67 

C 572 

G 1426 

K 

1400 

D 1868 

H 1428 

fThinking  straight 


1 !•ometimes  you  will  need  to  subtract  from 
ljuch  numbers  as  6003  or  4008  or  7000. 

□ 

2004  = 200  tens  4 ones, 
or  199  tens  * ones  pi 
5007  = » tens  7 ones,“ 

ke  will  subtract  429  from  6003. 

□ 

T i Before  you  can  subtract  9 ones, 

or  499  tens  a’  ones 

)00  3Q  7°*^  ones.  Where 

^20  can  you  get  more  ones? 

B 

3002  = 300  tens  S ones, 

or  # tens  12  ones 

(D 

7000  = # tens,  or 

tens  10  ones 

i,^QQ2  < — Think  of  6003  as  600  tens  3 ones. 

'429  B 

B 

1005  = » tens  5 ones, 
or  S tens  15  ones 

! 

A 

Subtract  268  from  2003. 

599  13  < — Then  take  one  of  the  600  tens 

B 

4006- 2527  = M n 

1^,00 2"^  snd  put  it  with  the  ones.  Now 

J yi  you  have  599  tens  and  13  ones, 

j ^ ^ ^ You  are  ready  to  subtract. 

c 

0 

9000-4735  = * “ 
Subtract  389  from  5007. 

E 

8001-5695  = 2 

1)574 

F 

7000  - 6846  = m 

G 

8009 -1469=  a 

Keeping  skillful 


Add  54  to  35. 

A 

26-1-35-1-47  = 8 

□ 

4X7  = K 

■3 

Subtract  12  from  37. 

B 

195-82  = Sg 

□ 

6X3  = B 

la 

Add  23  to  197. 

C 

504-l-68  = K*^ 

B 

5X6  = S 

'3 

Subtract  43  from  150. 

D 

6700  - 4832  = B 

□ 

3X8  = K 

'Q 

Subtract  1695  from  2881. 

E 

530-1- 267  = ■ 

B 

9X4  = B 

iQ 

Add  316  to  508. 

F 

750  - 348  = ■ 

B 

6X6  = B 

a 

Add  180  to  746. 

G 

608 -f- 327 -t- 491  = ■ 

0 

4X5  = B 

Q Subtract  205  from  741. 

H 

5002  - 3574  = ■ 

0 

5X7  = B 

0 

Add  79  to  230. 

1 

41  -h  73  -f-  58  = a 

D 

8X4  = B 

D 

Subtract  310  from  436. 

J 

156-89  = a 

D 

7X3  = H 

□ 

Add  45  to  21. 

K 

533 -h  164 -H  703  = ■ 

□ 

4X6  = H 

54 

1 Draw  attention  to  the  need  for  more  ones  and 
to  the  fact  that  there  are  no  tens  or  hundreds. 
Discuss  the  possibility  of  using  one  of  the 
thousands. 

2 Talk  about  the  number  6003  as  6 thousands  3 
ones,  as  60  hundreds  3 ones,  and  as  600  tens 
3 ones. 

3 Be  sure  the  children  understand  that  599  tens 
13  ones  equal  600  tens  3 ones.  Explain  why  600 
and  3 are  crossed  out. 

4 First  have  the  children  respond  orally.  Then 
direct  them  to  write  the  numbers.  Next  have 
them  cross  out  the  numerals  and  write  the  re- 
groupings above,  as  in  the  example. 

5 Let  children  work  independently. 

6 Direct  the  children  to  copy  the  exercises  in 
computational  form  and  to  find  the  answers. 
Supply  answers  and  have  the  children  rework 
exercises  that  are  wrong. 

7 These  basic  facts  may  be  used  for  both  oral 
and  written  work. 
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55-59  Looking  back 

Expanded  Notes  for  this  lesson  are  on  pages  261-263. 


Objectives 

The  child  reviews  the  division  basic  facts  for  the  4 to  18 
groups  (the  basic  facts  with  dividends  of  18  or  less). 


Vocabulary 

New  words  page  55  division,  surprise*;  page  57  sig- 
nals*; page  58  lights* 


Comments 

This  lesson  reviews  the  division  basic  facts  that  were 
taught  in  Grades  2 and  3 and  the  underlying  concepts 
involved  in  division. 

Page  55  begins  the  review  of  the  division  basic  facts 
that  were  taught  in  Grade  2 and  retaught  in  Grade  3. 
These  simple  basic  facts  are  used  to  reintroduce  the 
child  to  divisive  actions.  The  pictures  on  this  page  show 
actual  physical  separation  of  objects  into  equal  groups 
so  the  child  can  easily  "see”  the  nature  of  divisive  action. 
On  page  56,  and  the  following  pages  in  this  lesson,  the 
division  basic  facts  taught  in  Grade  3 are  reviewed.  On 
these  pages,  instead  of  seeing  objects  physically  sep- 
arated into  equal  groups,  the  child  must  imagine  that 
such  divisive  action  has  occurred — that  the  total  group 
has  been  separated  into  equal  groups,  as  indicated 
by  the  rings. 

These  division  basic  facts  are  presented  in  situations 
in  which  the  size  of  the  equal  groups  is  known  and  in 
which  the  number  of  equal  groups  is  to  be  found.  Since 
division,  computationally,  consists  of  a repeated  taking 
away  of  equal  groups,  this  is  the  most  direct  type  of 
divisive  situation,  and  the  most  appropriate  to  use  in 
presenting  division  basic  facts. 

Care  should  be  taken  throughout  this  review  that  the 
child  does  not  confuse  the  actions  involved  in  division 
and  subtraction.  It  is  important  to  emphasize  that  in 
subtraction  a part  of  a total  group  is  taken  away,  and 
that  primary  interest  is  then  focused  on  the  group  that 
remains.  In  division,  separating  action  also  occurs,  but 
the  separated  groups  are  not  taken  away.  Attention  is 
centered  equally  on  all  the  groups,  whether  the  primary 
interest  in  the  particular  situation  is  in  the  number  of 
groups  or  in  the  number  of  objects  in  each  group. 
Furthermore,  the  child  should  understand  that  the  equal- 


ity of  the  groups  is  essential  to  the  divisive  situation  bu 
is  not  a necessary,  or  significant,  condition  in  subtraction 
The  computational  form  of  division  appears  on  pagi 
55  and  in  practice  exercises  on  page  59.  There  is  nc 
need  to  stress  the  form  at  this  point,  since  this  lessor 
deals  only  with  basic  facts,  and  actual  computation  i 
unnecessary.  The  form  is  presented  here  so  that  the  chile 
will  learn  to  recognize  it  and  know  what  to  do  with  i 
if  he  encounters  it  in  tests  or  exercises.  Later,  when  h( 
comes  to  examples  involving  division  beyond  the  basir 
facts,  he  will  learn  to  use  the  computational  form  as  ( 
way  to  write  his  work  so  that  he  can  process  the  num 
bers. 

Since  all  the  required  answers  involve  basic  facts,  nc 
answers  are  included  for  this  lesson. 
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II 

Looking  back 


This  lesson  will  help  you  remember  what  you  learned 
last  year  about  division  and  how  to  divide  numbers 
from  4 to  18. 


A clerk  in  a toy  store  is  going  to  put 
10  cars  into  boxes.  He  will  put 
2 cars  into  each  box.  How  many 
groups  of  cars  will  he  have? 

How  many  boxes  will  he  need? 


10  divided  into  groups  of  2 makes 
■ groups. 

10  divided  by  2 = I 
Divide  10  by  2.  10  2 = I 


B 


■ 

2J10 


ill 


The  clerk  is  also  making  surprise 
packages.  He  will  put  3 puzzles 
into  each  bag.  How  many  bags 
will  he  need  for  9 puzzles? 

9 divided  into  groups  of  3 makes 
B groups. 

9 divided  by  3 = i2 
Divide  9 by  3.  9 -f-  3 = B 

A 6^2  = 0 _ E 8-:-4=a 

B 10-4-5  = atJ  f 6-i-3  = m 

c 4^2  = @ G 10-^2  = a 

D 9H-3  = ® H 8H-2  = S 

Review  of  dlvlilon  concepts  ond  vocabulary;  reteochlng  j j 


There  are  12  cars  in  all. 
The  12  cars  are  divided 
into  groups  of  E. 

There  are  ■ groups  of  2. 
12^2  = H 


Now  the  12  cars  are  divided 
into  groups  of  B. 

There  are  ■ groups  of  6. 
12-^6  = B 


□ Now  the  12  cars  are  divided 
into  groups  of 
There  are  B groups  of  3. 
12H-3  = B 


Now  the  12  cars  are  divided 
into  groups  of  ffl. 

There  are  H groups  of  4. 


B 

' 12-H4  = 

A 

12h-4  = H 

r 

8-H-4=a 

K 

12h-6  = B 

p 

Divide  8 by  2. 

B 

10^2  = B 

G 

12-^6  = ^ 

L 

10-H2  = B 

Q 

9 divided  by  3 = B 

C 

12-H2  = E0 

H 

6-T-2  = a 

M 

11 

II 

00 

R 

12  = H groups  of  6 

:D 

10-^5  = B 

1 

12-^3  = H 

N 

12-^4  = H 

S 

10  = a groups  of  2 

E 

6-r-3  = B 

J 

A-^2  = m 

O 

6-^3  = H 

T 

Divide  12  by  4. 

1 Tell  the  children  to  look  at  Movie  A and  read 
this  problem.  Let  them  tell  what  has  happened 
in  Scenes  1 and  2 of  the  movie.  Point  out  that 
Scene  1 shows  more  than  5 boxes  because  at 
first  we  do  not  know  how  many  boxes  the 
clerk  will  need.  Call  on  someone  to  read  the 
problem  and  answer  the  questions. 

2 Call  on  pupils  to  read  and  complete  the  state- 
ments. Make  sure  they  refer  to  the  picture.  Ex- 
plain that  these  statements  are  different  ways 
of  stating  and  writing  division. 

3 Have  the  children  refer  to  Movie  B as  they 
read  the  problem.  Call  on  someone  to  tell 
what  has  happened  in  Scenes  1 and  2 and  to 
answer  the  question.  Ask  another  pupil  to  read 
the  division  statements  after  the  problem  and 
supply  the  missing  numbers. 

4 Call  on  children  to  complete  these  equations 
orally.  Any  child  who  cannot  give  immediate 
answers  needs  to  relearn  these  basic  facts 
through  experiences  with  objects. 

56 


1 Direct  pupils  to  refer  to  Picture  C and  read  the 
text.  Have  them  note  how  many  cars  there  are 
in  all,  how  many  are  in  each  group,  and  how 
many  equal  groups  there  are.  Explain  that  the 
rings  in  the  picture  help  them  to  imagine  the 
group  of  12  as  separated  into  groups  of  2. 
Children  who  have  difficulty  understanding 
what  happens  should  arrange  12  objects  on 
their  desks,  then  practice  separating  them  into 
groups  of  2 and  counting  the  number  of 
groups.  Call  on  someone  to  read  the  text 
aloud,  supplying  the  missing  numbers. 

2 Proceed  in  the  same  manner  with  this  picture 
and  its  text. 

3 Ask  the  children  to  write  these  equations  with 
the  answers,  or  have  them  write  only  the 
identifying  letters  and  the  answers.  For  Exer- 
cises P to  T you  may  ask  them  to  write  the 
statements  in  equation  form.  If  you  prefer, 
you  may  have  them  answer  the  exercises 
orally. 
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Lesson  briefs  55-59 


b\{7 


(f  r r r 

r r r 


H(rTr  r d 


There  are  14  cars  in  all. 
The  14  cars  are  divided 
into  groups  of 
There  are  B groups  of  2. 
14-^2  = B 


Now  the  14  cars  are  divided 
into  groups  of  B. 

There  are  H groups  of  7. 
14-^7  = B 


There  are  15  signals  in  all. 
The  15  signals  are  divided 
into  groups  of  S. 

There  are  8 groups  of  3. 
15-^3  = @ 


Now  the  15  signals  are  divided 
into  groups  of  8. 

There  are  B groups  of  5. 


15-^5  = H 


A 

14-H7  = 8 

F 

12^ 

B 

15-3  = 60 

G 

12^ 

C 

i5-H5  = a 

H 

10^ 

D 

14^2  = B 

1 

12-^- 

E 

12h-4=H 

J 

10-^- 

2=8  K 8^4=B 

6 = B L 6-H2  = a 

2 = 8 M 9H-3  = B 

3 = B N 8-^2  = 8 

5=E  o 6^3=8 


p Divide  15  by  3. 

Q 1 4 divided  by  7 = H 
R 15  = B groups  of  5 
s Divide  12  by  3. 

T 14  = H groups  of  2 


ITTl 

ini 

jlit  tr 

TJ 

f?  Wl 
IT  m 

■ ^ ^ ^ 

joIl 

1 

Sii) 

w 

(if! 

J y ^ ^ Y 

(f  f f 

J J J 
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There  are  16  lights  in  all. 

The  16  lights  are  divided  Q 
into  groups  of  B. 

There  are  B groups  of  2. 

16-^2  = a 


Now  the  16  lights  are  divided 
into  groups  of  B.  ^ 

There  are  B groups  of  8.  KJ 

16  = 8 = a 


Now  the  16  lights  are  divided 
into  groups  of  8. 

There  are  fl  groups  of  4. 


16  = 4 = B 


There  are  18  signs  in  all. 
The  18  signs  are  divided 
into  groups  of  B. 

There  are  B groups  of  2. 


B 


i8^2  = a 


Now  the  18  signs  are  divided 
into  groups  of  B. 

There  are  B groups  of  9. 
18-^9  = H “ 
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1 Tell  the  pupils  to  refer  to  Picture  G and  read 
the  text.  Moke  sure  they  note  the  total  number 
of  cars,  how  many  are  in  each  group,  and  the 
number  of  equal  groups.  Remind  them  that  the 
rings  will  help  them  imagine  the  group  of  14 
as  separated  into  groups  of  2.  Call  on  someone 
to  read  the  text  aloud,  saying  the  missing  num- 
bers. Children  who  have  difficulty  understand- 
ing what  happens  should  arrange  14  objects 
on  their  desks,  rearrange  them  into  groups  of 
2,  and  count  the  number  of  groups. 

2 Proceed  in  the  same  way  with  this  picture  and 
its  text. 

3 Have  the  children  write  the  equations  with 
answers,  or  the  identifying  letters  and  answers 
only.  For  Exercises  P to  T you  may  ask  them  to 
write  the  statements  in  equation  form.  If  you 
prefer,  have  them  take  turns  answering  the 
exercises  orally. 
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Direct  the  children  to  read  these  statement 
and  to  refer  to  the  picture  as  they  read.  Asl 
questions  that  lead  them  to  note  how  man 
lights  there  are  in  all,  how  many  are  in  eaci 
group,  and  the  number  of  equal  groups.  Re 
mind  them  that  the  rings  help  them  see  the  1 
lights  divided  into  equal  groups.  Call  on  i 
pupil  to  read  and  complete  the  statements  i 
the  text.  Slow  learners  may  need  to  work  witf 
objects  at  their  desks,  rearranging  a group  o 
16  into  groups  of  2 and  counting  the  numbe 
of  groups. 

Proceed  in  the  same  way  with  this  picture  anc 
text. 


There  are  18  signs  in  all. 
Now  the  18  signs  are  divided 
into  groups  of 
There  are  ■ groups  of  3. 
18-^3  = a 


Now  the  18  signs  are  divided 
into  groups  of  H. 

There  are  H groups  of  6. 

18^6=a 


16-^4=- 

A 

Divide  15  by  3.F1 

□ 

□ B 

□ 

18^3  = “ 

B 

14  = ? groups  of  2 

m 

m 

14-^7  = ^ 

C 

18  divided  by  2 = B 

2)18 

eJU 

3)T 

4)l6 

16-^2  = B 

D 

Divide  16  by  4. 

- 

15h-5  = B 

E 

10  = ■ groups  of  2 

□ 

a 

m 

18^9  = » 

F 

Divide  18  by  9. 

E 

m 

B 

Il 

12-^4=* 

G 

16  = ■ groups  of  2 

7)l4 

3)18 

4)U 

8)16 

1 

14H-2  = B 

H 

15  divided  by  5 = B 

II 

12-6  = ■ 

1 

Divide  18  by  3. 

n 

□ 

□ 

□ 

18-^  6 = ■ 

J 

8 divided  by  2 = E 

B 

m 

B 

B 

16-8  = B 

K 

9 = E groups  of  3 

6)18 

4)F 

2)16 

9)18 

12-2  = B 

L 

18=  L-:  groups  of  6 

15^3  = B 

M 

Divide  12  by  3. 

d 

B 

□ 

n 

18-2  = 0 

N 

16  divided  by8  = B 

B 

B 

m 

m 

i 

12-r-3  = B 

O 

Divide  12  by  6. 

5)10 

2)14 

3j¥ 

2JT 
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1 Tell  the  pupils  to  look  at  Picture  P and  read 
the  text.  Remind  them  that  the  rings  will  help 
them  see  the  number  of  equal  groups.  Call  on 
someone  to  read  the  statements  aloud,  saying 
the  missing  numbers. 

2 Proceed  in  the  same  way  with  this  picture  and 
text. 

3 This  group  of  exercises  includes  all  the  division 
basic  facts  for  the  12  to  18  groups.  Call  on 
pupils  at  random  to  give  the  answers  orally. 
Then  you  may  ask  the  class  to  write  either  the 
whole  equations  or  the  identifying  letters  and 
answers  only. 

4 Call  on  various  children  to  complete  these 
exercises  orally.  Then  you  may  ask  them  to 
write  an  equation  for  each  of  them  and  in- 
clude the  answer. 

5 Let  the  children  take  turns  supplying  the  an- 
swers orally  first.  Then  have  them  write  all 
the  exercises  on  paper,  putting  in  the  answers. 


60-65  Looking  back 

xpanded  Notes  for  this  lesson  ore  on  pages  263-264. 

'bbjectives 

The  child  reviews  the  division  basic  facts  for  the  20  to 
36  groups  (the  basic  facts  with  dividends  larger  than 
i;18  and  smaller  than  40). 

jlvocabulary 

New  words  page  60  rolling*,  pins*;  page  63  cam- 
jeras*,  flashlights* 

iComments 

This  lesson  completes  the  review  of  the  division  basic 
facts  taught  in  Grade  3.  Note  that  the  dividends  of  all 
the  basic  facts  reviewed  in  this  lesson  include  two  or 
|more  groups  of  10.  To  enable  the  child  to  see  a total 
group  of  20  or  more  objects  easily  without  counting,  the 
objects  in  the  pictures  are  arranged  in  horizontal  rows 
of  ten. 

As  in  the  preceding  lesson,  instead  of  seeing  objects 
physically  separated  into  equal  groups,  the  child  must 


visualize  the  total  group  and  then  imagine  that  it  has 
been  separated  into  smaller  equal  groups.  Rings  are 
again  used  to  indicate  the  equal  groups  into  which  the 
total  group  is  separated. 

The  division  basic  facts  for  groups  of  20  to  36  are 
presented  pictorially.  The  exercises  at  the  bottom  of 
each  page  provide  practice  on  the  basic  facts  taught 
on  that  page  and  on  preceding  pages. 

Since  all  the  required  answers  involve  basic  facts,  no 
answers  are  included  for  this  lesson. 


Lesson  briefs  60-65 


Looking  back 


This  lesson  will  help  you  remember  how  to  divide 
numbers  from  20  to  36. 


There  are  20  measuring  cups  in  all. 
The  20  cups  are  divided 
into  groups  of  H. 

There  are  ® groups  of  4. 

20-^-4  = H 


/^(roi)(ro)rro)B 

0 (030J)513 

W ^ 


B 


Now  the  20  cups  are  divided 
into  groups  of  E. 

There  are  S groups  of  5. 
20H-5  = a 


There  are  21  rolling  pins  in  all. 
The  21  rolling  pins  are  divided 
into  groups  of  B. 

There  are.^  groups  of  3. 
21^3  = a 


Now  the  21  rolling  pins  are  divided 
into  groups  of  B. 

There  are  S groups  of  7. 

21^7  = B 


A 

2i-^3  = a 

E 

9^3  = ® 

1 16H-4=® 

M 21  = B groups  of  7 

B 

F 

a 

II 

•1- 

o 

j 8-^2  = a 

N Divide  20  by  4. 

C 

21-:-7  = @“ 

G 

i2  = 3 = a 

K 14-r-7  = a 

o 20  = H groups  of  5 

D 

20H-4  = a 

H 

i8  = 9=a 

t i5-^-3  = a 

p Divide  21  by  3. 

60  Division  bosic  locrs  with  dividends  Iron.  20  to  34 


There  are  24  cooky  cutters  in  all. 
The  24  cooky  cutters  are  divided 
into  groups  of  S. 

There  are  E groups  of  3. 


24-1-3  = ® 


Now  the  24  cooky  cutters 
are  divided  into  groups  of  S. 
There  are  ® groups  of  8. 


24-^8  = B 


Now  the  24  cooky  cutters 
are  divided  into  groups  of  H. 
There  are  H groups  of  4. 
24-H4  = a 


A 24-^4=a  E 20H-4  = H I 

B 24^6  = H F 20^5  = B j 

C 24-^8  = hCJg  21=3  = B k 

D 24  = 3 = B H 21-H7  = B t 


Cl  Now  the  24  cooky  cutters 

are  divided  into  groups  of  a. 
There  are  ■ groups  of  6. 
24H-6  = a 


16-H8  = a 

M 

Divide  24  by  8. 

18  = 6 = a 

N 

24=  H groups  of  4 

15-r-3  = B 

O 

24  divided  by  3 = B 

6h-2  = H 

P 

Divide  20  by  5. 

1 Tell  the  children  to  look  at  Picture  A and  read 
the  text.  Have  them  note  how  many  cups  there 
are  in  all,  how  many  there  are  in  each  group, 
and  how  many  equal  groups  there  are.  Re- 
mind them  that  the  rings  in  the  picture  help 
them  to  imagine  the  group  of  20  as  separated 
into  groups  of  4.  Pupils  who  have  difficulty 
understanding  what  happens  should  group  20 
objects  on  their  desks,  rearrange  them  into 
groups  of  4,  and  count  the  number  of  groups. 
Call  on  someone  to  read  and  complete  the 
statements  in  the  text. 

2 Work  in  the  same  way  with  this  picture  and 
its  text. 

3 The  pupils  may  take  turns  answering  these 
exercises  orally  first.  Then  you  may  ask  them 
to  write  the  identifying  letters  with  answers  on 
paper,  or,  if  you  prefer,  to  write  out  the  com- 
plete equation  for  each  exercise.  You  may  ask 
them  to  write  Exercises  M to  P in  equation 
form. 

1 Tell  the  pupils  to  refer  to  Picture  E and  read 
the  text.  Make  sure  they  note  the  total  number 
of  cutters,  how  many  are  in  each  group,  and 
the  number  of  equal  groups.  Remind  them  that 
the  rings  help  them  see  the  24  cutters  dividec 
into  equal  groups.  Call  on  a pupil  to  read  the 
text  aloud,  saying  the  missing  numbers.  Slow 
learners  may  need  to  work  with  objects  at  their 
desks,  rearranging  a group  of  24  into  groups 
of  3 and  counting  the  number  of  groups. 

2 Proceed  in  the  same  way  with  this  picture  anc 
its  text. 

3 Call  on  children  in  random  order  to  answer  the 
exercises  orally.  Then  you  may  have  therr 
write  the  complete  equations  with  answers  or 
the  identifying  letters  and  answers  only.  For 
Exercises  M to  P ask  them  to  write  the  state 
ments  in  equation  form. 


There  are  25  plants  in  all. 
The  25  plants  are  divided 
into  groups  of 
There  are  « groups  of  5. 
25H-5=^ 


There  are  27  banks  in  all. 
The  27  banks  are  divided 
into  groups  of  M. 

There  are  ■ groups  of  3. 
27  ^3  = a 


Now  the  27  banks  are  divided 
into  groups  of  A'. 

There  are  groups  of  9. 
27-;-9  = 2i 


27-^9  = 
27^3  = 

25 5 = IB 
24^8  = ■ 
20  5 = - 

24^3  = « 
24-^6=!S 
20  4 = as 

21-^7  = * 
24-4-4  = a 


21-^3  = a 
20-4  = * 
18-^2  = B 

18H-6  = a 
20-^5  = H 
18-^9=a 
18-^3  = a 
i4H-2  = a 
24-7-6=  M 

15-3  = ^ 


A 18  = l§  groups  of  9 
B Divide  14  by  7. 
c 21  divided  by  3 = S 
D 24  divided  by  6 = ® 
E Divide  21  by  7. 
r 24= groups  of  4 
G 18  divided  by  6 = H 
H Divide  14  by  2. 

I 25  = ^ groups  of  5 
j Divide  18  by  2. 


□ 12 

□ 14 
H 27 
0 16 

□ 9^ 

□ 12 
0 16 
O 15 
a 27 
□ 8-; 


= m 
^7  = a 
9 = a 
4 = H 
-3  = a 
-^3  = a 
H-8  = a 
-h5  = H 
= 3 = H 
-4  = H 


II I f 

iiTb 


There  are  28  cameras  in  all. 
The  28  cameras  are  divided 
into  groups  of  H. 

There  are  ■ groups  of  4. 
28-H4  = H 


Now  the  28  cameras  are  divided 
into  groups  of  E. 

There  are  ■ groups  of  7. 

28-4-7  = B 


I I 


)(|  I 


3 D 


HI  i 


Dfl  I § g g) 
* I 1 ■) 
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H 1 

f f 
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I I 
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Jp  o 

It  iJ 

1 

^ ly 

There  are  30  flashlights  in  all. 
The  30  flashlights  are  divided 
into  groups  of  H. 

There  are  ■ groups  of  5. 
30-i-5  = B 


Now  the  30  flashlights 
are  divided  into  groups  of  B. 
There  are  B groups  of  6. 
30h-6  = B 


A 

30  ^ 5 = a F 

2lH-3  = a 

K 

24-^6  = a 

P 

Divide  30  by  6. 

B 

28  7 = a __  G 

25^5  = B 

L 

16^2  = H 

Q 

28  divided  by  4 = H 

C 

30H-6=aCl  H 

24H-8  = B 

M 

27-^3  = B 

R 

30  = ■ groups  of  5 

D 

28-7-4  = ^ 1 

27^9  = B 

N 

15-^5  = a 

S 

Divide  28  by  7. 

E 

20-^5  = El  j 

24-^3  = H 

O 

21-^7  = S 

T 

16  = ■ groups  of  8 

§2 

1 Tell  the  pupils  to  look  at  Picture  I and  read 
the  text.  Remind  them  that  the  rings  will  help 
them  see  the  number  of  equal  groups.  Call  on 
someone  to  read  the  statements  aloud,  saying 
the  missing  numbers.  Help  slow  learners  carry 
out  the  divisive  action  with  real  objects  at 
their  desks. 

2 Proceed  in  the  same  way  with  this  picture  and 
its  text. 

3 Call  on  pupils  to  give  the  answers  orally. 
Then  you  may  ask  the  class  to  write  out  either 
the  complete  equations  with  answers  or  the 
identifying  letters  and  answers  only. 

4 Call  on  various  children  to  complete  these 
exercises  orally.  Then  ask  them  to  write  a com- 
plete equation  for  each  statement  on  their 
papers. 

5 These  exercises  may  be  answered  orally,  writ- 
ten on  paper,  or  both. 


1 Direct  the  children  to  look  at  Picture  L and 
read  the  text.  Have  them  note  how  many  cam- 
eras there  are  in  all,  how  many  are  in  each 
group,  and  how  many  equal  groups  there  are. 
Remind  them  that  the  rings  in  the  picture  help 
them  to  imagine  the  group  of  28  as  separated 
into  groups  of  4.  Pupils  who  have  difficulty 
understanding  what  happens  should  place  28 
objects  on  their  desks,  rearrange  them  into 
groups  of  4,  and  count  the  number  of  groups. 
Call  on  someone  to  read  and  complete  the 
statements  in  the  text. 

2 Work  in  the  same  way  with  this  picture  and 
its  text. 

3 Call  on  various  children  to  complete  these 
exercises  orally.  Then  you  may  ask  them  to 
write  the  equations  with  answers  or  write  the 
identifying  letters  and  answers  only.  They 
should  write  Exercises  P to  T as  equations. 


Lesson  briefs  60-65 


g»  ft 

a a g)(^  a a'^ 
O * g^;)  B 


There  are  32  tops  in  all. 
The  32  tops  are  divided 
into  groups  of  B. 

There  are  9 groups  of  4. 
32  4 = ■ 


Now  the  32  tops  are  divided 
into  groups  of  a. 

There  are  W groups  of  8. 

32  8 = H 


There  are  35  whistles  in  all. 
The  35  whistles  are  divided 
into  groups  of  B. 

There  are  H groups  of  5. 
35h-5  = B 


Now  the  35  whistles  are  divided 
into  groups  of  H. 

There  are  M groups  of  7. 

35-H7  = B 


A 35H-5  = a 
B 32H-8  = a 
c 35H-7  = aH 

D 30-^5  = a 

E 32-H4=a 


F 21-^7  = B K 

G 27^9  = a I 

H 20  -r  4 = a M 

I 24-r4=a  N 

J 30  -r-  6 = a o 


i6-;-8  = a p 

12-^3  = s Q 

25-^- 5 = B R 

28-^7  = a s 

18-H6  = a T 


32  = B groups  of  8 
32  divided  by  4 = S 
35  = B groups  of  7 
Divide  35  by  5. 

27  divided  by  3 = B 


64 


$ 


There  are  36  balls  in  all. 
The  36  balls  are  divided 
into  groups  of  S. 

There  are  B groups  of  4. 
36h-4  = B 


Now  the  36  balls  are  divided 
into  groups  of  5. 

There  are  E groups  of  9. 
36^9  = H 


Now  the  36  balls  are  divided 
into  groups  of  H. 

There  are  S groups  of  6. 


36-6  = B 


A 

32 -4  = a 

E 

30  -f-  5 = H 

1 24-^3  = B 

M 

36  = S groups  of  9 

B 

36-9  = sg 

F 

28-^4  = ffl 

j 35-7  = B 

N 

36  divided  by  6 = ^ 

C 

36-4  = a 

G 

30-^6  = a 

K 21-3  = H 

O 

Divide  36  by  4. 

D 

24-^4  = a 

H 

35- 5 = a 

L 32-^8  = H 

P 

27  = H groups  of  9 

Now  you  should  be  able  to  divide  numbers 
from  20  to  36. 


1 Tell  the  pupils  to  refer  to  Picture  P and  read 

the  text.  Make  sure  they  note  the  total  number 
of  tops,  how  many  are  in  each  group,  and  the 
number  of  equal  groups.  Remind  them  that  the' 
rings  help  them  see  the  32  tops  divided  into* 
equal  groups.  Call  on  a pupil  to  read  the  text 
aloud,  saying  the  missing  numbers.  Slow^ 
learners  may  need  to  work  with  objects  at 
their  desks,  rearranging  a group  of  32  into' 
groups  of  4 and  counting  the  number  of 
groups.  j 

2 Proceed  in  the  same  way  with  this  picture  and, 
text. 

3 Call  on  children  to  answer  the  exercises  orally. 
Then  you  may  have  them  write  the  equations 
with  answers,  or  the  identifying  letters  and  an- 
swers only.  For  Exercises  P to  T you  may  ask 
them  to  write  the  statements  in  equation  form.' 


i 


1 Direct  the  children  to  read  these  statements 
and  refer  to  the  picture.  Ask  questions  that 
lead  them  to  note  how  many  balls  there  are  in 
all,  how  many  are  in  each  group,  and  the 
number  of  equal  groups.  Remind  them  that 
the  rings  will  help  them  see  the  number  of 
equal  groups.  Call  on  someone  to  read  the 
statements  aloud,  saying  the  missing  numbers. 
Help  slow  learners  carry  out  the  divisive  action 
with  real  objects  at  their  desks,  if  necessary. 

2 Work  in  the  same  way  with  this  picture  and  its 
text. 

3 Let  the  children  take  turns  answering  these 
exercises  orally.  Then  you  may  ask  them  to 
write  the  equations  with  answers,  or  the  identi- 
fying letters  and  answers  only.  For  Exercises 
M to  P ask  them  to  write  the  statements  in 
equation  form. 


66-67 


Using  arithmetic 


Expanded  Notes  for  this  lesson  ore  on  pages  264-265. 


I Obfectives 

i:  The  child  learns  to  make  equations  to  use  in  solving 
: problems  that  involve  divisive  situations  in  which  the 
number  of  equal  groups  must  be  found. 

Vocabulary 

New  words  page  66  worth*,  tickets*,  hamburger,  buns; 
page  67  sale 

' Comments 

The  division  basic  facts  just  reviewed  are  put  to  use  in 
solving  the  problems  presented  on  pages  66  and  67. 
From  their  work  in  the  two  previous  lessons  on  divi- 
J sion,  children  should  know  that  in  a divisive  situation 
a group  is  separated  into  equal  smaller  groups.  In  this 
lesson  they  learn  to  put  the  facts  described  in  a verbal 
problem  into  arithmetic  symbols  and  make  an  equation. 

!They  should  learn  to  put  the  numerals  that  stand  for  the 
total  original  group  at  the  left  of  the  division  sign,  the 
it  numeral  that  stands  for  the  size  of  the  equal  groups  into 
(r 
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Using  arithmetic 


□ Ann  made  surprise  packages  Q 
for  a school  party.  She  had  15  toys. 
She  wanted  to  put  3 toys  in  each  box. 
How  many  boxes  did  she  need? 

THINK  Ann  put  the  toys  in  groups 
of  3.  15 3 = H.  There  were 
S groups  of  3.  Ann  needed  1 box 
for  each  group.  She  needed  H boxes 
in  all. 


[|  □ Tom  spent  35j!i  for  apples  for  ~ 

III  the  school  party.  The  apples  that  CJ 
[ he  bought  cost  5^  each.  How  many 
of  these  apples  did  he  buy? 

THINK  With  each  group  of  5 pennies, 
Tom  could  buy  1 apple.  35 -t- 5 = B “ 


H Ann  bought  a pound  of  nuts 
for  the  party.  At  the  store,  nuts  were 
I sold  in  8-ounce  cans.  How  many  cans 
did  she  buy?  B 
THINK  1 pound  = how  many  ounces? 

36  Solving  problems  by  division 


□ John  had  20^  to  spend  for  candy 
bars  for  the  party.  How  many  5-cent  ^ 
candy  bars  could  he  have  bought? 

Q Bill  sold  30^  worth  of  tickets 
for  the  school  party.  Bill  sold 
the  tickets  for  5ji!  each.  How  many 
tickets  did  he  sell? 

□ Sue  had  to  buy  36  cupcakes.  They 
were  in  packages  of  4.  How  many 
packages  should  she  have  bought? 

B Sue  also  had  to  buy  36  hamburger 
buns.  The  buns  were  in  packages  of  6. 
How  many  packages  of  buns  should 
she  have  bought? 

Ci  At  the  toy  store,  Jim  bought 
some  3-cent  pencils  for  the  party. 

How  many  pencils  did  he  buy  for  21^? 

□ Jack  and  Don  went  to  the  toy  store 
to  buy  30^  worth  of  games.  How  many 
6-cent  games  could  they  buy? 


which  the  total  is  to  be  separated  or  divided  at  the  right 
of  the  division  sign,  and  to  put  on  the  right  side  of  the 
equals  sign  the  screen,  which  represents  the  number  of 
equal  groups  and  which  is  unknown.  On  later  pages 
they  will  review  divisive  situations  in  which  the  screen 
is  used  in  the  equation  to  indicate  that  the  size  of  the 
equal  groups  is  to  be  found.  (See  pages  120-123  of 
Book  4.) 

Help  is  provided  for  the  first  three  problems  on  page 
66,  and  the  equations  are  given  for  the  first  two.  Be  sure 
the  children  think  in  terms  of  groups.  Frequently  they 
will  make  the  transition  from  “groups”  to  “boxes," 
"apples,”  etc.  Careful  teaching  of  problems  like  Prob- 
lem A and  work  with  objects  should  help  them. 


Answers 

C 16^8=[2] 
D 20^5=  [4] 
E 30^5=[6] 
F 36-4=  [9] 
G 36-h6=[6] 


H 21 -1-3=  [7] 
I 30^6=[5] 
j 27-1-9=  [3] 
K 35-1-7=  [5] 
L 27-1-3=  [9] 


M 32^8=  [4] 
N 15-^5=[3] 
O 28-^4=  [7] 
P 18-i-6=[3] 
Q 25-5=  [5] 


66 

1 Have  the  pupils  read  the  four-line  problem  and 
relate  it  to  Picture  A.  Get  the  children  to  ob- 
serve that  Ann  is  putting  the  toys  into  groups 
of  3.  Let  them  conclude  that  she  will  need  as 
many  boxes  as  she  has  groups  of  3. 

2 Read  this  explanatory  material  and  relate  the 
numbers  in  the  equation  to  the  problem  and 
picture. 

3 Proceed  in  the  same  way  with  Problem  B and 
Picture  B.  Let  the  children  conclude  that  Tom 
can  buy  as  many  apples  as  he  has  groups  of  5 
pennies. 

4 Relate  the  numbers  in  the  equation  to  the 
problem  and  picture. 

5 Discuss  this  problem  and  make  the  equation. 
Let  the  children  conclude  that  a pound  should 
be  thought  of  as  two  groups  of  8 ounces. 

6 Direct  the  children  to  work  independently  on 
Problems  D to  I (J  to  Q on  page  67).  They 
should  first  make  each  equation  with  the  screen 
and  then  rewrite  it  with  the  answer. 

Lesson  briefs  66-67 


O At  the  toy  store,  the  clerk  was  D 
putting  27  toy  firemen  in  rows.  She 
put  9 firemen  in  each  row.  How  many 
rows  did  she  make? 

D A sign  said  that  the  toy  firemen 
cost  li  apiece.  How  many  of  them 
could  Jack  have  bought  with  35jii? 
n Carol  wanted  to  buy  27  balloons. 

At  the  toy  store,  the  balloons  were 
sold  in  packages  of  3.  How  many 
of  these  packages  should  Carol  have 
bought? 

C Don  went  to  the  store  to  buy 
toy  boats.  He  had  32jz!.  He  saw 
some  boats  that  cost  8^  each.  He 
could  have  bought  how  many  of  them 
with  his  32c? 


CD  Bob  sold  15jz!  worth  of  tickets 
for  the  school  party.  The  tickets  were 
5^  each.  How  many  tickets  did  Bob 
sell? 

H 28  children  went  to  the  dime  store 
in  groups  of  4.  How  many  groups  went 
to  the  dime  store? 

□ Ellen  saw  some  flowers  for  sale. 
They  were  in  bunches  of  6.  She 
needed  18  flowers  for  the  party. 

How  many  bunches  should  she  have 
bought? 

B The  children  bought  25  different 
things  at  the  dime  store.  The  clerk 
put  the  things  they  bought  into  bags. 
She  put  5 things  in  each  bag.  She 
used  how  many  bags?  El 


Checking  up 


Testl 

Test  2 

Test  3 

Test  4 

E3  12-5-2  = 2 

A 

16  = 2 = 53 

A 

24-5-8  = 2 

O 

36-^4  = SI 

Q 8-t-4  = 2. 

B 

14-5-7  = 13 

B 

20-5-5  = E 

O 

27  -5-  3 = E 

a 4-5-2  = g: 

C 

16-5-4  = ^ 

C 

21-^7  = i3 

a 

35-5-5  = ® 

0 12-H6  = E 

D 

15-5-3  = ® 

D 

25-5-5  = S 

0 

32-5-8  = E 

a 9-5-3  = ® 

E 

18-5-9  = S 

E 

20-5-4  = S 

□ 

28-5-4  = 2 

□ 10-5-2  = E: 

E 

14-5-2  = S 

F 

24  -5-  6 = S 

□ 

36  = 6 = E 

a 12-5-4  = ^ 

G 

18-5-3  = a 

e 

21-5-3  = 3 

a 

28-^7  = E 

m 6-5-2  = S 

H 

15  = 5 = 3 

H 

24-5-4  = S 

m 

36-5-9  = * 

D 10-5-5  = 2; 

1 

18  = 2 = 3 

t 

27  = 9 = S 

a 

30-5-5  = * 

D 6 = 3 = E 

J 

16  = 8=E 

J 

24  = 8 = S 

a 

32  = 4 = gJ 

□ 8-5-2  = E 

K 

18-5-6  = S 

K 

20-5-5  = S 

a 

35  = 7 = S 

a 12-5-3  = 13 

L 

14-5-7  = 3 

L 

24-^-3=-; 

a 

30-5-6  = S 

6nd.of.Mc 

ick  will  on  division  bosic  lo 

,Cl.wl.bdn 

vidnndsolM  or  lo^  67 
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Checking  up 


70 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  takes  tests  on  the  division  basic  facts  for  the 
groups  through  36  (the  division  basic  facts  whose  divi- 
dends are  36  or  less). 

Vocabulary 

There  are  no  new  words. 

Comments 

These  tests  should  not  be  treated  as  speed  tests.  Tell 
children  to  copy  the  labeling  letter  for  each  basic  fact 
on  their  papers  and  write  the  answer.  If  you  prefer,  the 
children  may  write  the  entire  equation  and  answer. 

The  tests  are  arranged  so  that  you  can  easily  locate 
the  area  of  difficulty  for  each  child.  Time  should  be 
devoted  to  reteaching  before  proceeding  further.  The 
lessons  preceding  these  tests  should  be  used  for  reteach- 
ing. Or  you  may  want  to  refer  to  the  work  on  similar 
lessons  in  Seeing  through  Arithmetic  3. 
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The  children  should  continue  to  work  inde- 
pendently on  Problems  J to  Q,  writing  equa- 
tions first  with  the  screens  and  then  with  the 
answers. 

When  the  children  have  finished,  supply  an- 
swers and  have  them  check  their  work.  Discuss 
the  problems  that  caused  trouble. 


Remember  that  future  success  in  arithmetic  depends 
on  the  child’s  knowing  all  of  the  basic  facts,  not  most  of 
them.  Encourage  each  child  to  make  a list  of  the  ones  he 
has  trouble  with.  This  list  can  be  kept  in  a notebook  or 
on  a card.  When  the  child  no  longer  has  trouble  with  a 
basic  fact,  it  can  be  crossed  off  or  erased.  Encourage  the 
child  to  persist  until  all  items  on  his  list  are  erased  or 
crossed  off. 

See  suggestions  in  Expanded  Notes  for  page  17  on 
pages  244-245. 


i D At  the  toy  store,  the  clerk  was 
putting  27  toy  firemen  in  rows.  She 
put  9 firemen  in  each  row.  How  many 
‘ rows  did  she  make? 

' □ A sign  said  that  the  toy  firemen 
cost  7t  apiece.  How  many  of  thenj 
jCould  Jack  have  bought  with  35?? 

I O Carol  wanted  to  buy  27  balloons. 

■'  At  the  toy  store,  the  balloons  were 
■ sold  in  packages  of  3.  How  many 
1 3f  these  packages  should  Carol  have 
bought? 


□ Bob  sold  15^  worth  of  tickets 

for  the  school  party.  The  tickets  were 
5^  each.  How  many  tickets  did  Bob 
sell? 

B 28  children  went  to  the  dime  store 
in  groups  of  4.  How  many  groups  went 
to  the  dime  store? 

□ Ellen  saw  some  flowers  for  sale. 
They  were  in  bunches  of  6.  She 
needed  18  flowers  for  the  party. 

How  many  bunches  should  she  have 
bought? 


I 23  Don  went  to  the  store  to  buy 
I :oy  boats.  He  had  32?.  He  saw 
■ some  boats  that  cost  8?  each.  He 
Ijsould  have  bought  how  many  of  them 
' with  his  32c? 


Checking  up 


rest  1 D 

Test  2 0 

3 12-2  = » 

A 

16h-2  = E 

3 8^4  = B 

B 

14H-7  = a 

3 4^2  = a: 

C 

16^4  = B 

D 12-^6  = E 

D 

15^3  = B 

3 9-^3  = B 

E 

18-^9  = H 

3 10-r2  = B 

F 

14-^2  = H 

3 12H-4  = B 

G 

18-^3  = a 

D 6H-2  = a 

H 

i5-^5  = e 

'W 

o 

<J1 

r« 

1 

18^2  = @ 

J 6^3  = B 

J 

16^8  = H 

3 8H-2  = « 

K 

18-^6=S 

1 12^3  = E 

L 

14^7  = S 

□ The  children  bought  25  different 
things  at  the  dime  store.  The  clerk 
put  the  things  they  bought  into  bags. 
She  put  5 things  in  each  bag.  She 
used  how  many  bags? 


Test  3 0 

Test  4 D 

A 

24-^8  = ;^ 

□ 

36-^4  = S 

B 

20  -H  5 = E 

□ 

27-^3  = E 

C 

21^7  = ® 

B 

35^5  = ® 

D 

25-t-5  = ffi 

0 

32H-8  = E 

E 

20-^4  = S 

Q 

28^4  = E 

F 

24-^6  = a 

□ 

36-^6  = E 

G 

21^3  = ® 

H 

28H-7  = B 

H 

24^4  = H 

□ 

36H-9  = B 

1 

27-^9  = E 

D 

30  4-  5 = ® 

J 

24-^8  = E 

□ 

■i* 

m 

K 

20H-5  = S 

□ 

35^7  = m 

L 

24-f-3  = B 

□ 

30-^6  = m 

>l-blo 

ick  lest!  on  dl.iiion  boii< 

; loot!  wilh  di. 
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1 Test  on  the  division  basic  facts  for  the  4 to  12 
groups  (revie'Ared  on  pages  55-56) 

2 Test  on  the  division  basic  facts  for  the  14  to  18 
groups  (revievyed  on  pages  57-59) 

3 Test  on  the  division  basic  facts  for  the  20  to  27 
groups  (reviewed  on  pages  60-62) 

4 Test  on  the  division  basic  facts  for  the  27  to 
36  groups  (reviewed  on  pages  62-65) 
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68-69 


Using  arithmetic 


■Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

fobjectives 

I The  child  practices  analyzing  problems  and  selecting 
one  of  the  four  processes  for  use  in  the  solution.  He 
learns  to  visualize  a problem  situation  from  a description 
Ijin  words,  to  put  it  in  equation  form,  and  to  solve  it. 


Vocabulary 

New  words  page  68  rocking*,  trucks*,  sets*,  magnet, 
exactly*;  page  69  baby*,  broke* 


I iComments 

j:  |For  the  first  time,  a choice  among  all  four  processes  (ad- 
idition,  subtraction,  multiplication,  and  division)  must 
1 be  made  by  the  children  in  finding  solutions  to  a set  of 
I problems.  Since  many  of  the  problems  use  the  same 
numbers,  clear  visualizing  of  what  happens  and  careful 
' thinking  through  of  the  problem  situation  are  necessary, 
i Before  a child  attempts  to  solve  a problem  he  should 
'have  clear  imagery  of  the  situation  described. 


Under  traditional  methods  of  teaching  problem  solv- 
ing in  arithmetic,  children  often  rush  into  computational 
activity  without  really  thinking  about  the  problem.  If, 
however,  they  first  express  the  problem  situation  by 
writing  an  equation,  the  emphasis  is  (as  it  should  be) 
primarily  upon  the  thinking  rather  than  upon  the  compu- 
tation. Most  of  these  problems  involve  only  the  basic 
facts,  and  if  the  problem  is  understood,  the  answer  can 
therefore  be  given  immediately.  Nevertheless,  insist  that 
the  children  write  the  equations.  The  important  thing  at 
this  stage  is  that  the  children  learn  orderly  methods  of 
attacking  problems.  If  these  methods  are  well  learned, 
they  will  be  available  when  the  problems  become  more 
complex  and  when  actual  computation  with  larger  num- 
bers will  be  required. 

A further  advantage  for  requiring  the  equations  to  be 
made  at  this  time  is  that  they  serve  as  an  indication  of 
the  child's  thinking.  As  such,  they  will  be  useful  to  you 
in  appraising  the  child’s  understanding  of  the  problem 
situation. 
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Answers 

Given  here  is  the  equation  necessary  for  understanding 
and  solving  each  problem.  The  bracketed  number  repre- 
sents the  screen  in  the  equation  and  shows  the  answer 
to  be  obtained. 


Using  arithmetic: 


A 

4X5= 

[20]  F 

36- 

6=  [30] 

K 6X4 

[24] 

B 

32-8  = 

= [24]  G 

7X5=  [35] 

L 24- 

8 = 

= [16] 

C 

25-4-5: 

= [5]  H 

7+5 

= [12] 

M 4X3 

[12] 

D 

25+5= 

= [30]  I 

24= 

8=  [3] 

N 27^ 

9 = 

= [3] 

E 

36^6  = 

= [6]  J 

4+3 

= [7] 

Keeping  skillful: 

A 

718 

F 1817 

J 

54  N 

3965 

R 

176 

B 

909 

G 946 

K 

335  O 

1409 

S 

750 

C 

997 

H 687 

L 

18  P 

1119 

T 

7621 

D 

253 

I 877 

M 

101  Q 

719 

U 

108 

E 

1610 

Using  arithmetic 


□ In  the  toy  store  Carol  saw  4 rows 
of  small  rocking  chairs.  There  were 
5 rocking  chairs  in  each  row.  Qj 
How  many  rocking  chairs  did  Carol 
see?  _ 

4 5 = g 0 

O Betty  had  32  records.  She  gave 
8 of  them  to  her  brother.  How  many 
records  did  Betty  have  then? 

32 8 = B Q 


□ Ann  had  25  cents  to  spend 
for  paper  dolls.  How  many  5-cent 
paper  dolls  could  she  have  bought 
with  this  money? 

25 5 = H 


□ John  had  25  baseball  cards. 

His  brother  gave  him  5 more  cards. 
How  many  baseball  cards  did  John 
have  then?  ^ 

25 5 = m 

68  Chooling  the  process  in  problem  solving 


□ At  the  store  some  toy  trucks  came 
in  boxes  of  36.  The  clerk  wanted  to  sell 
them  in  sets  of  6.  How  many  sets 
of  6 trucks  could  he  make  out  of  each 
box  of  36? 

36 6=B 

Q Bob  had  36  marbles.  He  gave  6 
of  them  to  Tom.  How  many  marbles  did 
Bob  have  then? 

36 6 = B 

0 For  7 weeks  Don  saved  5^  a week. 
Then  he  said  to  his  mother  that  he  had 
exactly  enough  money  to  buy  a magnet 
that  cost  35fl.  Had  Don  saved  enough 
money  to  buy  the  magnet? 

7 5 = a 

O Betty  had  7 paper  dolls.  She 
bought  5 more  paper  dolls.  How  many 
paper  dolls  did  Betty  have  then? 

7 5 = B 


T Direct  the  pupils  to  read  this  problem  and  to 
look  at  Picture  A.  Ask:  ‘‘How  many  chairs  are 
there  in  each  row?  How  many  rows  of  5 chairs 
are  there?“  Suggest  that  they  imagine  putting 
them  into  one  big  group.  Ask:  “Does  this  sug- 
gest adding  or  multiplying?  4 fives  equal  how 
many?“  Help  them  see  the  2 tens. 

2 Now  call  attention  to  the  equation.  Ask  whal 
sign  or  word  stands  for  multiplying.  Ask  c 
pupil  to  complete  the  equation  and  read  it 

3 Have  this  problem  read  aloud  and  direct  at- 
tention to  Picture  B.  Ask  what  is  happening  ir 
this  picture  and  have  the  children  relate  i 
to  the  problem.  Have  them  decide  whethei 
the  situation  is  subtractive  or  divisive. 

4 Ask  what  sign  or  word  should  go  in  the  equo 
tion.  Then  have  someone  read  the  equation 

5 Have  this  problem  read  aloud.  Help  the  pupil 
“see“  or  think  of  the  25^  as  divided  ink 
groups  of  5^.  Let  them  complete  the  equation 

6 Direct  the  children  to  work  independently. 


I 

I i Sue  wanted  to  buy  24  paper  dolls. Q 
I The  ones  she  liked  came  on  cards 
)f  8.  How  many  cards  of  paper  dolls 
lihould  she  have  bought? 

>4 8 = B 

'3  Tom  had  4 puzzles.  He  bought 
i more  puzzles.  How  many  puzzles 
lid  he  have  then? 

I 3 = B 

I 3 Carol  bought  4 dresses  for  each 
[ if  her  6 paper  dolls.  How  many 
i Iresses  did  she  buy  altogether? 

f ; 4=B 


□ Nancy  had  a box  of  24  crayons. 

Her  baby  sister  broke  8 of  them. 

Then  how  many  crayons  were  left 
in  the  box? 

24 8 = B 

C!  Dick  bought  4 boxes  of  toy  cars. 

Each  box  had  3 cars  in  it.  How  many 
cars  did  he  buy? 

4 3 = * 

□ Jim  bought  some  marbles  that  cost 
a bag.  He  spent  21i  for  them. 

How  many  bags  of  marbles  did  he  buy? 

27 9 = m E3 


Add  260  and  458.  FI 

H 

Subtract  63  from  750. 

o 

675 -I- 295-1- 439  = B 

.. 

844-l-65  = B 

1 

1806- 929  = B 

p 

879  -f-  240  = B 

1 

304-l-261-t-432  = B 

J 

632  - 578  = B 

Q 

995- 276  = B 

Add  84,  96,  and  73. 

K 

Subtract  365  from  700. 

R 

607- 431  = B 

t' 

523 -1-615 + 472  = * 

L 

504-486  = B 

S 

140  + 386-t-224  = B 

(1 

907 -h  384 -f  526  = ■ 

M 

22 -1- 38 -t- 41  = B 

T 

8000- 379  = B 

689-f-257  = B 

N 

4063- 98  = B 

U 

56-1-  13-1- 39  = B 

i 

18-2  = « 

K 

28  ^ 7 = B 

□ 

Multiply  3 by  8.  ra 

'\ 

7X5  = B LJ 

L 

4X9  = B 

□ 

6 twos  = H 

[ 

3X9  = « 

M 

32  = 8 = B 

B 

Divide  36  by  9. 

I 

36-^4  = B 

N 

30  5 = B 

□ 

7 multiplied  by  4 = ■ 

i 

6H-2  = « 

O 

6X5  = a 

Q 

4 divided  by  2 = B 

1 

4X8  = B 

P 

i4H-2  = a 

□ 

5 fives  = ■ 

4X5  = « 

Q 

36H-4  = B 

0 

7 times  3 = H 

■■'I 

36  = 6 = a 

R 

3X4  = a 

0 8 multiplied  by  3 = ■ 

2X8  = =i 

S 

4X7  = S 

D 

Divide  24  by  4. 

6X4  = B 

T 

27  = 3 = B 

□ 

Multiply  6 by  6. 

1 Independent  work  should  continue  on  Prob- 
lems I to  N,  as  on  page  68. 

2 When  the  children  have  completed  their  work, 
supply  answers  and  let  each  child  check  his 
own  work.  Discuss  the  problems  that  caused 
difficulty.  If  necessary,  let  children  show  with 
objects  what  they  think  happened  in  a prob- 
lem. 

3 As  a separate  lesson,  direct  children  to  write 
the  numbers  in  computational  form  and  to 
find  the  answers.  Supply  answers  and  direct 
each  child  to  correct  his  mistakes. 

4 Use  Exercises  A to  T orally.  Since  these  are 
basic  facts,  children  should  be  able  to  give 
answers  quickly.  They  may  also  be  assigned 
as  written  work. 

5 Have  children  write  the  equations  and  an- 
swers for  Exercises  A to  J. 


70-73 


Looking  back 


Expanded  Notes  for  this  lesson  ore  on  pages  266-267. 

i Objectives 

The  pupil  reviews  equivalent  values  for  the  nickel,  dime, 
|quarter,  half  dollar,  and  dollar.  He  practices  organiz- 
ing coins  and  bills  into  groups  for  counting.  He  counts 
e]  money,  and  he  uses  methods  of  counting  that  are  com- 
it  mon  in  everyday  life. 

Vocabulary 

There  are  no  new  words  in  this  lesson. 


I r Comments 

t “Although  our  money  system  is  one  of  the  applications  of 
j our  number  system,  it  has  some  features  that  make  it  a 
poor  device  for  teaching  the  number  system.  For  ex- 
I fample,  the  importance  of  5 and  25  as  units  in  the  money 
I system  is  contrary  to  the  “tens"  nature  of  the  number 
I system  itself.  Consequently,  this  program  emphasizes  a 
‘ thorough  understanding  of  the  number  system  before 
I developing  skills  in  the  understanding  of  monetary  units. 


The  child’s  comprehension  of  a coin  or  bill  is  greatly 
increased  if  he  has  opportunities  for  handling  real 
money  or  at  least  something  that  he  can  imagine  is 
real  money.  If  the  class  is  a small  one,  the  teacher  may 
be  able  to  provide  enough  real  money  for  the  group  to 
work  with.  It  is  not  necessary  for  every  child  to  be  pro- 
vided with  all  the  coins  to  be  used.  It  is  not  advisable  to 
ask  the  children  to  bring  coins  from  home.  Substitute  or 
“play"  money  will  serve  the  purpose  if  the  use  of  real 
money  is  not  feasible.  With  large  classes,  it  will  be 
helpful  to  have  a supply  of  play  money  for  each  child 
to  use.  Rectangles  representing  bills  may  be  cut  from 
paper  by  the  children  and  marked  with  large  numerals. 
Denominations  they  will  need  for  this  lesson  are:  $1,  $2, 
$5,  and  $10.  For  the  coins,  milk  bottle  caps  may  be 
trimmed  to  the  desired  size,  or  circles  may  be  traced 
from  real  coins  on  thin  cardboard  or  oaktag  and  then 
cut  out  and  marked  with  their  denominations. 

In  the  book,  coins  and  bills  have  been  stylized  to 
facilitate  recognition  of  their  respective  denominations. 
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since  children  often  find  it  hard  to  distinguish  between 
pictures  of  actual  money.  The  only  reproductions  of 
real  money  used  in  this  lesson  are  on  page  70,  where 
the  nickel  and  all  the  silver  coins  are  reproduced  in 
actual  size.  Government  regulations  prohibit  the  use 
of  realistic  pictures  of  paper  money.  For  this  reason  it  is 
important  that  real  bills  be  shown  to  the  children. 

Equivalent  values  are  reviewed  on  page  70.  Note  that 
below  each  photographed  coin  there  are  one  or  more 
pictures  of  an  equivalent  value  in  stylized  coins  of 
other  denominations.  Counting  money  is  reviewed  on 
pages  71-73.  In  the  pictures  that  are  used  to  teach 
counting,  the  child  may  count  coins  that  are  overlapped 
as  one  value:  5 overlapped  pennies  as  5,  2 overlapped 
nickels  as  10,  4 overlapped  quarters  as  one  dollar,  etc. 
The  organization  of  a group  of  coins  before  counting, 
beginning  with  the  larger  coins  and  working  through 
to  the  smaller  coins,  as  is  commonly  done,  should  be 
carefully  reviewed.  Two  nickels  or  five  pennies  may  be 
grouped  together.  Counting  of  amounts  in  excess  of  one 
dollar  by  methods  commonly  used  is  taught  on  page  73. 


Children  should  receive  meaningful  practice  in  count- 
ing by  fives,  tens,  and  twenty-fives,  using  real  or  stylized 
coins  for  this  purpose.  In  the  same  way,  they  should 
practice  counting  by  tens  but  beginning  with  5 (5,  15, 
25,  35,  etc.). 

Answers 


Page  71 : 


A 

5 D 

25( 

G 

25 

J 10 

M 30 

P 5 

B 

1;5  E 

BOi 

H 

5 

K 50^ 

N 1;5 

Q 6 

C 

6 F 

15 

I 

25^ 

L 50 

O 

R 1 

Page  72: 

C 

80^  F 

58^ 

I 

37^ 

L 29^ 

O 35<t  R 

56^ 

D 

47^  G 

75^ 

J 

8U 

M 65<c 

P 52i  S 

100^ 

E 

60^  H 

55i 

K 

100^ 

N 95<t. 

Q 86^ 

Page  73: 

D 

$2  and  73( 

F 

$8  and  40^ 

H $21  and  6<t. 

E 

$15  and 

35^ 

G 

$10  c 

and  71  <t 

I $10  and  90^ 

Looking  back 


This  lesson  shows  how  to  count  money. 


t » 5 cents 

n 

dime 

( ■ f i J 10  cents 

/ a quarter 

^ cents 

25?!  Q □ 

@ 

@ 

□ 

□ 

@ ® © @ © m 

half  dollar 
50  cents 


fjo  1 (JO) 


^25)  (25 


dollar 
100  cents 
$1  □ 


□ 

B 


1 Direct  attention  to  the  picture  of  the  nickel  and 
compare  it  with  a real  nickel.  Let  the  children 
discover  that  no  combination  of  coins  (except 
5 pennies)  equals  a nickel.  Discuss  the  three 
ways  of  writing  this  amount  of  money.  Make 
a list  of  things  that  can  be  bought  with  a 
nickel. 

2 Proceed  in  the  same  way  with  the  dime.  Let  the 
children  discover  one  other  combination  of 
coins  that  equals  a dime,  using  real  coins  if 
possible. 

3 Proceed  in  the  same  way  with  this  coin.  Be 
sure  the  children  discover  other  combinations 
of  coins  that  equal  it. 

4 Be  sure  to  have  at  hand  both  a silver  dollar 
and  a paper  dollar. 


7fl 


IQ  1 half  dollar  = ■ quarters 
□ 1 dime  = ■ cents 
Q 1 quarter  = ■ nickels  n 
(3  1 nickel  = ■ cents  U 
Q 1 dollar  = ■ half  dollars 
a 1 half  dollar  = ■ cents 
3 1 dime  = B nickels 
21  1 dollar  = ■ dimes 
a 1 half  dollar  = dimes 
D 1 dollar  = B!  quarters 
13  1 quarter  = a cents 
1 □ 1 doflar=  nickels 


2 1 half  dollar  = E nickels 
L n 1 dollar  = a cents 


25  35  45  50  50j!!  □ 


A 25jf  = 4 nickels  ■ pennies 
B $1  = ■ half  dollar  ■ dimes  H 
c 50f!  = 2 dimes  ■ nickels 
D 3 nickels  10  pennies  = 

E 4 dimes  10  pennies  = 

F 1 quarter  = 2 nickels  S pennies 
G 1 half  dollar  = 1 quarter  B pennies 
H $1  = 3 quarters  H nickels 
I 1 dime  1 nickel  10  pennies  = 
j $1  = 2 quarters  S nickels 
K 3 dimes  3 nickels  5 pennies  = Hi!! 

L $1  = 2 quarters  S pennies 
M 1 half  dollar  = 2 dimes  H pennies 
N 10|!i=  H nickel  S pennies 
o 2 dimes  5 nickels  5 pennies  = B^ 
p 50^=  1 quarter  B nickels 
Q 1 dollar  = 7 dimes  B nickels 
R 25i!!  = H dime  3 nickels 

71 


1 Treat  Exercises  A to  N as  matching  exercises 
with  the  pictures  on  page  70.  Let  pupils  take 
turns  reading  these  lines  aloud,  saying  the 
missing  quantities.  After  each  reading,  ask  the 
class  to  find  a picture  on  page  70  that  illus- 
trates the  statement  that  has  just  been  read. 

2 Pictures  A to  G provide  a review  of  counting 
procedures.  Pupils  should  study  Pictures  A 
and  B before  being  asked  to  count  aloud  the 
money  in  Pictures  C to  G.  Explain  that  over- 
lapped nickels  are  to  be  counted  as  one  value, 
and  discuss  convenient  ways  of  grouping 
coins  for  counting,  such  as  putting  all  coins 
that  are  alike  together,  or  grouping  together 
enough  coins  of  small  denominations  to  make 
a value  equal  to  the  coin  next  larger  in  value. 

3 Let  pupils  take  turns  reading  these  exercises 
aloud,  saying  the  missing  quantities.  When  a 
child  has  difficulty,  let  him  get  the  answer 
with  coins  or  toy  money  or  by  drawing  circles 
on  the  board  to  represent  the  coins. 

72 


1 The  pupils  should  study  Pictures  A and  B in 
detail  before  proceeding  to  Pictures  C to  S. 
They  should  practice  counting  the  money  by 
saying  the  cumulative  number  under  each 
coin.  They  need  not  say  "cents”  until  the  entire 
amount  has  been  counted.  Explain  that  it  is 
customary  to  begin  counting  money  with  the 
coin  or  bill  of  largest  denomination  and  to 
proceed  to  the  next  smaller  coin  or  bill  until 
the  pennies  are  reached. 

2 Let  pupils  read  Exercises  C to  S in  turn,  saying 
the  amounts  as  they  learned  to  do  in  Pictures 
A and  B.  Make  sure  that  overlapped  pennies 
and  nickels  are  counted  as  one  unit.  Picture  L 
might  be  read  in  two  ways:  10,  20,  25,  27,  29, 
or  10,  20,  25,  29  (considering  the  two  groups  of 
overlapped  pennies  as  a group  of  4).  Then  ask 
each  child  to  copy  the  identifying  letters  C to 
S in  a column  and  write  opposite  each  the  num- 
bers he  would  say  in  counting  the  money. 
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1 dollar  Q 
$1 


one  dollar  and  eighty-seven  cents 

® @ 

$1  and  87j!! 

85  86 

87 

one  eighty-seven 

□ 

seven 

dollars  and  twenty-two  cents 

@ @ 

$7  and  22^ 

20  21 

22 

seven  twenty -two 

B 

73 

1 Picture  A shows  all  the  paper  denominations 
in  common  use  from  one  to  fifty  dollars.  Since 
only  stylized  money  is  pictured,  the  teacher 
should  show  the  class  a few  real  bills  and 
discuss  how  they  differ  in  appearance.  Note 
especially  the  portraits  on  the  bills. 

2 Let  the  class  study  the  method  of  counting 
used  in  Pictures  B and  C.  Show  how  money  is 
organized  for  counting  (larger  denominations 
before  smaller,  similar  denominations  to- 
gether). Explain  that  it  is  usual  not  to  say 
“cents"  until  the  last  coin  has  been  counted. 
In  Picture  C,  make  sure  the  pupils  understand 
that  the  2 nickels  are  to  be  counted  as  10 
rather  than  as  5 and  5.  Relate  the  expression 
"one  eighty-seven"  to  the  bills  and  coins  and 
to  "$1  and  87^.“ 

3 Let  pupils  take  turns  counting  the  money 
aloud.  Then  have  each  child  write  the  numbers 
he  would  say  in  counting  each  amount  of 
money. 


76 
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Looking  back 


Expanded  Notes  for  this  lesson  are  on  pages  267-269. 


Objectives 

The  child  reviews  writing  amounts  of  money  using  the 
cent  sign,  the  dollar  sign,  and  the  point. 


Vocabulary 

There  are  no  new  words. 


Comments 

In  this  lesson  the  child  reviews  what  he  learned  in  Grade 
3 about  writing  amounts  of  money.  The  pictures  again 
show  stylized  coins  and  bills  with  numerals  indicating 
their  denominations.  These  stylized  coins  ancf  bills  make 
a large  amount  of  practice  possible  and  prevent  the 
confusion  that  results  from  children's  inability  to  dis- 
tinguish among  realistic  pictures  of  various  coins  and 
bills.  However,  be  sure  to  give  the  children  experiences 
with  real  money  on  occasion,  so  that  they  become 
familiar  with  the  sound,  feel,  and  appearance  of  the 
coins. 


Pupils  should  already  be  aware  of  the  fact  that  paper 
money  exists  in  denominations  of  $1,  $2,  $5,  $10,  $20, 
and  $50.  They  should  also  be  familiar  with  the  various 
coins  and  the  methods  commonly  used  in  counting  them, 
If,  in  reteaching  this  work,  you  find  that  some  children 
are  still  having  difficulty,  give  them  help  in  reviewing 
the  preceding  lesson  and  a great  deal  of  practice  ir 
counting  real  or  toy  money. 

In  teaching  children  how  to  read  amounts  of  money 
written  with  the  dollar  sign  and  point,  be  careful  tc 
stress  the  fact  that  the  word  and  is  used  for  the  point 
The  use  of  and  in  reading  numbers  should  be  avoided 
For  example,  the  number  110  should  be  read  as  "one 
hundred  ten,"  not  as  “one  hundred  and  ten."  The  wore 
and  should  be  strictly  reserved  for  reading  the  poin 
used  to  indicate  cents  or  decimal  fractions  and  for  read 
ing  fractions.  The  following  are  examples  of  prope 
usage:  “five  dollars  and  thirty  cents”  ($5.30);  “five  one 
three  tenths"  (5.3);  “five  and  three  fifths"  (5|).  Readinc 
$5.30  as  “5  thirty”  and  “$5  thirty"  is  permissible. 


The  children  should  be  familiar  with  two  ways  of 
writing  amounts  of  money  of  less  than  one  dollar.  They 
should  be  perfectly  at  ease  with  either  method.  It  is 
important  to  remember,  however,  that  when  they  come 
to  addition  and  subtraction  with  money,  the  children 
should  be  required  to  write  the  amounts  with  dollar 
signs  and  points.  This  is  especially  necessary  in  addition, 
because  it  is  often  difficult  to  anticipate  whether  or  not 
the  sum  will  exceed  one  dollar.  Special  emphasis  should 
ibe  given  to  the  writing  of  amounts  of  less  than  ten  cents 
with  dollar  signs  and  points,  making  sure  the  children 
Understand  that  they  must  always  put  the  zero  at  the 
Heft  of  the  significant  numeral. 


(block  1) 

A $19.05 
B $28.50 
C $10.18 
D $.64  or  6Ai 
E $1.30 
F $20.00  or  $20 


G $.01  or  1 i 
H $74.13 
I $2.05 
J $4.07 
K $.78or78<? 
L $20.10 


M $1.16 
N $.90or90(? 
O $15.24 
P $.06  or  6<t. 
Q $55.75 
R $3.40 


Answers 

Page  74: 

$.04  or  A<t. 

P $5.50 
Page  75  (pictures): 

i,  $3.00  or  $3  N $20.45  P $.80  or  80(? 

M $.43  or  43^  O $1.09  Q $10.03 


H $.69  or  69^  J $5.08 

I $2.00  or  $2  K $.41  or  4U 


Looking  back  In  this  lesson  you  will  learn  how  to  write  amounts 
of  money. 


ii?ven  dollars  and  thirty-two  cents 
i;  $11.32 


□ 


one  dollar  and  two  cents 

$1.02  O 


six  dollars 

$6  $6.00  B 


seventy-three  cents 
IM  $.73  13 


eight  cents 

$.08  B 


1 Let  the  children  count  the  money  in  this  picture. 
Remind  them  to  start  with  the  largest  denomi- 
nation. Call  on  a pupil  to  count  the  money 
aloud  as  “five,  ten,  eleven  dollars;  twenty-five, 
thirty,  thirty-one,  thirty-two;  eleven  thirty-two; 
eleven  dollars  and  thirty-two  cents.”  Have  the 
pupils  look  at  the  “$11.32”  at  the  bottom  of 
the  picture.  Explain  that  it  is  read  in  exactly 
the  same  way  as  the  statement  above  it — 
“eleven  dollars  and  thirty-two  cents.” 

2 Proceed  in  the  same  way  with  this  picture. 

3 Have  the  children  count  the  money  in  this  pic- 
ture and  then  write  the  amount  on  paper,  using 
numerals  and  signs.  Remind  them  that  amounts 
of  less  than  one  dollar  and  of  dollars  with 
no  extra  cents  may  be  written  in  two  ways.  If 
you  wish,  you  may  require  them  to  write  the 
amount  in  both  ways. 

4 Follow  the  same  procedure  for  this  picture. 


Lesson  briefs  74-75 


77 


Write  with  numerals  and  signs. 

Read. 

A 

nineteen  dollars  and  five  cents 

A 

$16.80  ^ 

□ $45.20 

B 

twenty-eight  dollars  and  fifty  cents 

B 

$.37  “ 

□ 

$138.06 

C 

ten  dollars  and  eighteen  cents 

C 

$.04 

Q 

$12.19 

D 

sixty-four  cents  CT 

D 

$30.00 

□ 

$.86 

E 

one  hundred  thirty  cents 

E 

$75.55 

Q 

$3.65 

F 

twenty  dollars 

F 

$.89 

□ 

$98.99 

G 

one  cent 

G 

$89 

S 

$.07 

H 

seventy-four  dollars  and  thirteen  cents 

H 

$26.47 

Q 

$340 

1 

two  hundred  five  cents 

1 

$19.95 

n 

$18.50 

J 

four  dollars  and  seven  cents 

J 

$7.16 

o 

$56 

K 

seventy-eight  cents 

K 

$40.08 

□ 

$.56 

L 

twenty  dollars  and  ten  cents 

L 

$100 

□ 

$7.27 

M 

one  hundred  sixteen  cents 

M 

$.15 

CI 

$85.05 

N 

ninety  cents 

N 

$.60 

G] 

$90 

O 

fifteen  dollars  and  twenty-four  cents 

O 

$620 

Q 

$.17 

P 

six  cents 

P 

$.40 

□ 

$17 

Q 

fifty-five  dollars  and  seventy-five  cents 

o 

$115.03 

$285.56 

R 

three  hundred  forty  cents 

R 

$20.00 

□ 

$.77 

Now  you  should  be  able  to  write  amounts  of  money. 

75 


A 

1 Tell  the  children  to  count  the  money  in  this 
picture  and  then  write  the  amount  on  paper, 
using  numerals  and  signs.  Remind  them  that 
some  amounts  may  be  written  in  two  ways. 
Require  them  to  write  the  amounts  in  both 
ways,  if  you  wish. 

2 Proceed  in  the  same  way  with  this  picture. 

3 Have  the  children  write  the  letters  A to  R on 
their  papers  and  write  the  amounts  of  money, 
using  numerals  and  signs,  opposite  the  letters. 
You  may  ask  them  to  write  amounts  of  less 
than  one  dollar  and  of  exact  dollars  in  two 
ways. 

4 Let  the  children  take  turns  reading  these 
amounts  aloud. 


78 


76-78 


Looking  back 


Expanded  Notes  for  this  lesson  ore  on  pages  269-270. 


Objective 

The  child  relearns  how  to  count  and  make  change. 


Vocabulary 

New  words  page  78  kit,  buggy*,  Jane*,  roundhouse*, 
engine* 


Comments 

In  learning  how  to  make  change  the  children  use  what 
they  have  learned  about  counting  coins  and  bills.  Since 
the  actual  making  of  change  involves  the  handling  of 
money  and  making  verbal  statements  about  the  amounts 
given,  children  should  have  many  opportunities  to  work 
with  either  real  money  or  toy  money.  Directions  for  mak- 
ing the  toy  money  will  be  found  in  the  Expanded  Notes 
on  page  248. 

The  child  should  learn  correct  procedures  in  making 
change.  He  must  learn  to  select  the  coins  and  bills  in 
a systematic  manner  and  to  count  properly.  It  will  re- 


quire much  experience  to  enable  the  child  to  have 
confidence  in  making  change. 

Be  sure  the  child  learns  to  begin  counting  with  the 
price  of  the  article  sold  or  purchased,  and  to  select 
first  the  coins  that  will  bring  the  money  counted  up  to 
a convenient  amount.  Convenient  amounts  are  those 
equal  to  a nickel,  dime,  quarter,  half  dollar,  or  dollar. 

On  page  76  the  coins  and  bills  in  each  of  the  pictures 
are  arranged  to  show  the  progression  of  counting  as 
additional  money  is  given.  Coins  or  bills  previously 
counted  are  dimmed  off  in  each  row.  The  numeral 
above  each  new  coin  or  bill  shows  what  is  said  as  it  is 
given  in  change.  Each  picture  strip  shows  the  price  of 
the  toy  sold,  the  amount  of  money  offered  in  payment, 
and  the  coins  given  in  change.  Be  sure  the  child  knows 
that  the  rows  are  really  progressive  views  of  what  takes 
place.  The  work  on  this  page  shows  the  child  how  to 
count  money  by  procedures  used  in  everyday  life.  In  Pic- 
ture A,  for  example,  the  child  learns  to  say  the  cumula- 
tive numbers  without  saying  "cents"  until  the  entire 


amount  is  counted.  On  page  77  the  successive  rows  of 
j coins  and  bills  are  omitted,  and  the  child  must  figure 
; out  for  himself  what  number  is  said  as  each  piece  of 
] change  is  counted  out. 

II  Page  78  presents  descriptions  of  situations  requir- 
ing the  making  of  change.  For  each  situation  the  child 
must  decide  for  himself  what  coins  or  bills  should  be 
given  in  change  and  what  verbal  statement  should  ac- 
^company  the  putting  down  of  each  coin  or  bill.  Care 
'should  be  taken  to  get  the  children  to  realize  that  in 
'[most  situations  change  can  be  made  in  a variety  of  ways. 

IIAnswers 

(Answers  are  not  given  because  there  is  a variety  of 
^^ways  of  making  change  in  each  situation.  Any  correct 
.way  should  be  accepted. 


13. 

1 Have  pupils  look  at  the  first  scene  of  Movie 
A.  Explain  that  the  sign  shows  how  much  the 
toy  fire  truck  costs  and  the  three  quarters 
show  how  much  the  boy  who  bought  it  gave 
the  clerk.  Have  them  count  this  amount.  Ex- 
plain that  the  next  three  scenes  show  the  coins 
that  the  clerk  gave  the  boy  in  change  and 
what  he  said  as  he  gave  him  each  coin.  Tell 
the  children  to  count  the  change,  beginning 
with  the  cost  of  the  truck.  Explain  why  the  clerk 
says  “55"  as  he  gives  the  penny  in  the  first 
scene.  Have  them  look  at  the  next  scene.  Ex- 
plain why  the  penny  is  dimmed  off,  and  why 
the  clerk  says  “65”  as  he  gives  the  dime.  Then 
explain  the  dimmed  coins  in  the  last  scene, 
and  why  the  clerk  now  says  “75<t." 

2 Proceed  in  the  same  way  with  this  movie. 

3 Proceed  in  the  same  way.  Draw  attention  to 
how  the  clerk  says  dollars  and  cents  in  mak- 
ing change,  beginning  with  “two  forty,  two 

fifty,”  and  ending  with  “five  dollars.”  79 

Lesson  briefs  76-78 


□ 


Draw  the  coins  or  bills  that  you  would  give 
in  making  change  for  each  problem  on  this  page. 

For  each  coin  or  bill  write  the  number  you  would  say 
as  you  make  change. 


0 Bill  gave  a clerk  $1  to  pay  n 
for  a toy  car  that  cost  15^.  “ 

Q Mary  bought  a doll  bed  for  29^. 

She  gave  the  clerk  a half  dollar. 

□ Carol  bought  a 35-cent  doll.  She 
gave  the  clerk  2 quarters. 

B Tom  bought  an  airplane  kit  for  49^. 
He  gave  the  clerk  a quarter  and 
3 dimes. 

Cl  John  gave  a clerk  a 5-dollar  bill 
to  pay  for  a book  that  cost  $1.75. 

D Don  gave  a clerk  a half  dollar 
to  pay  for  a puzzle  that  cost  3lji;. 

D Betty  gave  a clerk  6 dimes  to  pay 
for  a small  doll  buggy  that  cost  52^. 


□ Ann  bought  a game  that  cost  $2.25. 
She  gave  the  clerk  a 5-dollar  bill. 

n Jim  bought  a toy  airplane  that  cost 
72|f.  He  gave  the  clerk  $1. 

Cl  Jane  bought  a doll  chair  that  cost 
36fi.  She  gave  the  clerk  a half  dollar. 

Cl  Tom  gave  the  clerk  a dollar  to  pay 
for  a book  that  cost  50(z!. 

H Sue  gave  the  clerk  $5  to  pay 
for  a doll  that  cost  $4.03. 

Q Bill  bought  a roundhous'e 
for  his  engine.  The  roundhouse  cost 
$2.68.  Bill  gave  the  clerk  $5. 

H Don  bought  a magnet  that  cost  39^. 
He  gave  the  clerk  $1. 


78 


Now  you  should  know  how  to  make  change. 


1 Explain  that  the  part  of  the  picture  above  the 
green  line  shovi's  the  toy  that  was  bought,  how 
much  it  cost,  and  the  money  given  to  pay 
for  it.  The  coins  below  the  green  line  show 
the  change  that  was  given.  Have  pupils  count 
the  coins  given  in  change.  Remind  them  to 
start  with  “59."  Explain  why  “60”  is  said  as 
the  penny  is  given.  Help  them  discover  what 
should  be  said  as  the  next  two  coins  are  given. 

2 Tell  pupils  that  the  money  illustrated  above 
the  green  line  shows  how  much  was  given  to 
pay  for  the  toy,  and  the  coins  below  show  how 
much  was  given  in  change.  Have  them  point  to 
the  coins,  saying  the  proper  words  as  they 
do  so. 

3 Proceed  in  the  same  way  with  this  picture. 

4 Pupils  may  use  this  entire  page  as  a written 
exercise  by  copying  the  identifying  letter  for 
each  picture  and  writing  after  it  numerals  in- 
dicating what  should  be  said  as  each  coin  or 
bill  is  given  in  change. 

78 


1 Tell  the  children  to  read  these  directions. 

2 Explain  that  the  picture  shows  the  toy  that 
was  bought,  how  much  it  cost,  and  the  money 
given  to  pay  for  it.  Tell  the  children  to  draw 
and  label  the  coins  that  could  be  given  in 
change.  Have  them  write  under  each  coin  the 
number  the  clerk  would  say  as  he  gave  the 
coin  in  change.  Make  sure  all  the  children 
understand  what  they  are  to  do. 

3 If  all  the  children  understand  how  to  proceed, 
let  them  work  independently  on  this  picture. 

4 Tell  the  children  to  copy  the  identifying  letter 
for  each  problem,  and  after  it  draw  the  coins 
and  bills  that  could  be  given  in  change.  Ask 
them  to  write  under  each  coin  or  bill  the 
number  that  the  clerk  would  say  as  he  gave 
it  in  change. 


Thinking  straight;  Keeping  skillful 


Expanded  Notes  ore  not  considered  necessory  for  these  lessons. 


Objectives 

The  child  develops  resourcefulness  in  thinking  about 
money  and  the  number  system.  He  gains  insight  into 
I the  meaning  of  the  figures  in  a number  and  into  the 
, relationships  among  coins. 


^ Vocabulary 

■ New  words  page  79  only*,  once*,  tell*,  name* 


t Comments 

t Anything  that  resembles  a puzzle  is  interesting  to  chil- 
r dren.  This  page  can  be  made  lively  and  enjoyable  by 
I presenting  it  as  a puzzle. 

! Allow  the  children  to  discuss  the  exercise^  under 
! “Thinking  straight"  and  exchange  ideas  about  them. 
I Let  different  children  give  their  answers  and  the  reasons 
for  them  for  each  exercise.  Require  the  children  to  give 
I reasons  for  any  statements  they  make.  If  any  of  the 
children  go  beyond  the  concepts  that  have  been  taught, 
accept  their  answers  but  do  not  discuss  or  develop 


Thinking  straight 


k How  many  ways  can  you  make 
:hange  for  a dime?  What  are  they?  jj 

i Tell  six  ways  to  make  change 
'or  a quarter. 

Nancy  gave  a clerk  a half  dollar 
':o  pay  for  a puzzle  that  cost  16j!!. 

The  clerk  used  the  smallest  number 
of  coins  that  he  could  when  he  gave 
per  the  change.  Name  the  coins  he 
?ave  her. 

I Write  the  largest  number  you  can 
rjsing  each  of  the  figures  1,  2,  3,  and  4. 
Jse  each  figure  only  once.  Q 


E Write  the  smallest  number  you  can 
using  each  of  the  figures  1,  2,  3, 
and  4.  Use  each  figure  only  once. 

F Write  the  largest  number  you  can 
using  each  of  the  figures  5,  8,  0,  and  2. 
Use  each  figure  only  once. 

G Write  the  smallest  number  you  can 
using  each  of  the  figures  5,  8,  0, 
and  2.  Use  each  figure  only  once. 

H One  school  has  213  boys.  Another 
school  has  123  boys.  Does  the  1 in  213 
stand  for  more  or  fewer  boys  thanCj 
the  1 in  123?  Why? 


seeping  skiiitui 

B 

B 

K 

4 dimes  2 nickels  = Mi  pi 

□ 

35-^5  = B 

□ 

27-:-9  = ^ 

B 

1 quarter  2 dimes  = mi 

□ 

28h-4  = B 

□ 

6X4  = ® 

3 nickels  10  pennies  = Mi 

B 

5X6  = « 

B 

4X7  = a 

D 

1 half  dollar  3 dimes  = Mi 

□ 

11 

II 

•I* 

LD 

CO 

□ 

36-^9  = a 

f 

3 nickels  2 dimes  = Wti 

□ 

7X5  = B 

B 

9X3  = a 

■r 

2 quarters  5 pennies  = Mi 

□ 

3X9  = H 

□ 

4X9  = H 

6 

1 half  dollar  1 quarter  = Mi 

B 

30-f-6  = ffl 

B 

2lH-7  = @ 

H 

6 nickels  = Mi 

□ 

32^4  = H 

□ 

27-^3  = a 

ll 

8 dimes  = Mi 

D 

7X3  = B 

D 

4X6  = B 

li 

1 half  dollar  3 nickels  = Mi 

D 

36^6  = H 

D 

30  ^ 5 = B 

k 

3 quarters  3 nickels  = Mi 

B 

4X5  = H 

□ 

6X6  = B 

k 

5 dimes  15  pennies  = Mi 

□ 

35-^7  = S 

□ 

8X3  = a 

M 

1 half  dollar  4 dimes  = Mi 

[a 

8X4  = B 

[SI 

28-H-7  = a 

'k 

1 quarter  6 nickels  = 

3X8  = B 

d 

6X5  = a 

them.  If,  for  example,  some  of  the  children  wish  to 
make  fractions  of  the  numbers  in  Exercises  E and  G,  let 
them  do  so,  but  do  not  permit  the  class  to  become 
involved  in  a discussion  of  fractions. 

Answers 

Thinking  straight:  A Three;  10  pennies;  5 pennies  1 
nickel;  2 nickels;  B 25  pennies;  20  pennies  1 nickel; 
15  pennies  1 dime;  15  pennies  2 nickels;  10  pennies 
1 dime  1 nickel;  10  pennies  3 nickels;  5 pennies  4 
nickels;  5 pennies  2 dimes;  5 pennies  1 dime  2 nickels; 
5 nickels;  2 dimes  1 nickel;  3 nickels  1 dime;  C 4 pen- 
nies, a nickel,  and  a quarter;  D 4321;  E 1234;  F 8520; 
G 2058;  H Fewer;  in  213  the  1 means  10  boys,  and  in 
123  it  means  100  boys. 

Keeping  skillful: 


A 50^ 

D 80^ 

G 75^ 

J 6Si 

M 90<f 

B 45^ 

E 35^ 

H 30^ 

K 90^ 

N 55i 

C 2bi 

F 55« 

I 80^ 

L 65<J. 

11 

1 Exercises  A,  B,  and  C should  be  done  orally. 
Let  various  children  show  or  tell  how  they 
would  make  change.  Unless  lack  of  time  makes 
it  necessary,  do  not  limit  them  to  six  ways  to 
make  change  for  a quarter,  but  encourage 
them  to  think  of  as  many  ways  as  they  can. 

2 Ask  the  children  to  write  the  answers  to  Exer- 
cises D to  G.  When  they  have  finished  writing, 
encourage  them  to  discuss  their  answers  and 
explain  what  they  did. 

3 This  exercise  should  be  done  orally. 

4 These  exercises  may  be  handled  either  as  oral 
or  as  written  work.  Require  the  children  al- 
ways to  write  the  cents’  sign  after  the  number. 

5 These  exercises  give  the  children  a chance  to 
recall  multiplication  and  division  basic  facts 
in  mixed  order.  They  may  be  done  orally,  by 
calling  on  children  at  random,  or  they  may 
be  written. 


Lesson  briefs  79 
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80-81 


Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  270-271. 


Objectives 

The  child  learns  how  to  add  numbers  that  represent 
dollars  and  cents. 


Vocabulary 

New  words  page  80  junior,  cross*;  page  81  washing* 
dishes* 


point.  Note  that  this  point  is  not  called  the  cents'  point 
in  these  lessons.  It  is  referred  to  as  the  point  so  that 
there  will  be  no  difficulties  when  decimals  are  intro- 
duced in  a later  grade. 

Of  course  you  will  carefully  direct  the  work  for  the 
SEE  and  THINK  steps.  Then  you  should  encourage  chil- 
dren to  proceed  independently  with  the  TRY  and  DO 
steps.  When  a child  can  successfully  work  the  exercises 
in  the  TRY  step,  he  should  go  on  to  those  in  the  DO  step. 


Comments 


Answers 


It  is  important  for  the  children  to  understand  that  when 
they  add  numbers  that  stand  for  dollars  and  cents  they 
do  it  in  exactly  the  same  way  that  they  would  when 
they  add  numbers  that  stand  for  groups  of  dogs  or 
cookies  or  oranges.  The  only  new  thing  they  need  to 
learn  is  that  the  dollar  sign  and  point  must  always  be 
used.  It  is  desirable  to  use  the  dollar  sign  and  point  in 
computation,  for,  even  though  the  amounts  added  may 
all  be  less  than  a dollar  and  only  the  cent  sign  may 
appear  in  the  equation,  the  sum  may  exceed  99^.  When 
it  does,  it  is  usually  written  with  the  dollar  sign  and  the 


Page  81  (block  1): 

A $2.01 

F $1.15 

J $13.59 

N $15.81 

B $1 .24 

G $1.51 

K $8.95 

O $2.84 

C $1.65 

H $95.47 

L $3.10 

P $18.84 

D $48.55 

I $2.17 

M $1.37 

Q $3.11 

E $51.90 

(block  2) 

A $.98 

D $21.11 

G $15.08 

B $77.77 

E $87.95 

H $34.95 

C $.75 

F $42.45 

I $8.94 
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Learning  how 


This  lesson  will  show  you  how  to  add  dollars 
and  cents. 


Jim  earned  money  for  the  Junior  Red  Cross. 
One  week  he  earned  35^.  The  next  week  he 
earned  41|z!.  The  third  week  he  earned  85^. 
How  much  money  in  all  did  he  earn? 


35c  + 41c  + 85c— ^ You  must 

Lfind  this 
number. 


2 C You  add  just  as  you  do 
^ ^ with  any  numbers. 


_85  0 
16T 


.The  sum  161  means  161^. 


When  you  add  amounts  of  money, 
you  should  write  the  amounts  with  points 
and  dollar  signs. 

i Write  the  points  in  a line, 

$ .35  one  under  the  other.  Write 
.41  only  one  dollar  sign. 


.85  0 


$1.61' 


-Remember  to  put  a point  and 
a dollar  sign  in  the  answer. 


-Jim  earned  $1.61  for  the  Junior  Red  Cross. 
$.35 + $.41 -I- $.85  = $1.61  B 


1 Have  fhe  children  count  the  groups  of  coins 
and  note  that  they  show  the  three  amounts  of 
money  given  in  the  problem  and  equation. 

2 Draw  attention  to  the  computation.  Point  out 
that  the  numbers  are  added  in  the  usual  way. 
The  numbers  all  stand  for  cents. 

3 Point  out  that  all  the  numbers  here  are  the 
same  as  those  above.  Be  sure  pupils  under- 
stand why  the  points  and  dollar  signs  are 
where  they  are.  Tell  them  that  when  the  sum 
is  written  in  this  way  we  read  it  "one  sixty- 
one"  or  "one  dollar  and  sixty-one  cents."  Dis- 
cuss how  inconvenient  it  would  be  to  read  all 
amounts  of  money  as  cents  only. 

4 Get  the  children  to  notice  that  these  coins 
are  arranged  as  one  dollar,  sixty  cents,  and 
one  cent,  and  that  the  coins  are  the  same  as  in 
Picture  A above. 

5 Relate  the  equation  to  the  two  pictures  and  the 
problem.  Have  the  children  check  to  see  that  it 
fulfills  the  conditions  of  the  problem. 


lUUlill  Bob  earned  $1.15  by  raking 
leaves  and  $1.25  by  helping  his  father 
take  down  screens.  How  much  money 
did  Bob  earn  in  these  two  ways? 

You  must 

$1.15+$1.25=^ 


$1.15 

1.25 

$2.40 

t 


What  should  you 
remember  about 
the  points? 


What  sign  should  you 
write  in  your  answer? 


Bob  earned  ■ in  all. 
$1.15  + $1.25  = H 


Hiffl  A Sue's  mother  paid  her 
j 35^  for  washing  dishes  and  20^  for 
making  beds.  How  much  in  all  did 
f Sue’s  mother  pay  her? 

[ $.35  + $.20  = « 


$.35  0 

.20 

$.55 


B $.50 + $.39  + $.22  = ■ 

C $3.40+ $.85  = H 

D $2.29 + $1.74  = a 

$ .50 

.39 

$3.40 

$2.29 

.22 

.85 

1.74 

$1.11 

$4.25 

$4.03 

do 


^ A 67(f,  49jil,  BSfi  Q 
: $.66,  $.58 

, c 26j!l,  91|!;,  48(!i 
: D $25.60,  $22.95 
‘ E $12.82,  $39.08 

I F $.55,  $.34,  $.26 
!|:  G 35(!l,  40?!,  76{! 

I I H $56.75,  $38.72 


I 53?!,  89?!,  75?! 

J $4.63,  $3.89,  $5.07 
K $2.47,  $1.10,  $5.38 
L $1.75,  $.47,  $.88 
M 98?!,  23?!,  16?! 

N $9.03,  $6.50,  $.28 
o $.48,  $1.77,  $.59 
p $6.85,  $8.50,  $3.49 
Q $2.14,  $.38,  $.59 


□ 43?! + 30?! + 25?!  = a 

□ $.75 + $36.95 + $40.07  = ^ 
B $.22 + $.05  + $.48  = K 

□ $7.39 + $5.00 + $8.72  = a 
B $58 +$29.95  = a 

□ $31.45  + $1.84+$9.16  = S 
0 $6.91  + $3.10+$5.07  = S 
a $20.00 + $14.95  = ® 

D $4.20  + $1.18  + $3.56  = a 


Now  you  should  know  how  to  add  numerals  that 
mean  money. 
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1 Ask  the  children  to  read  the  problem  and  then 
to  check  the  equation  to  see  if  it  describes 
the  problem  situation.  They  should  understand 
that  this  is  an  additive  situation  in  VYhich  two 
groups  of  money  are  being  put  together. 

2 Have  them  check  the  computation  and  answer 
the  questions.  Relate  the  two  statements  at  the 
bottom  to  the  problem  and  the  computation. 

3 Have  the  children  cover  the  computation 
printed  in  green  as  they  do  one  or  more  of 
these  exercises  independently.  Then  ask  them 
to  refer  to  the  completed  computation  to  see 
if  they  have  done  their  work  correctly.  If  they 
understand  what  they  are  doing,  they  can  go 
on  to  the  practice  work,  labeled  DO. 

4 Have  the  children  write  these  exercises  (A  to 
Q)  in  computational  form,  with  the  dollar  sign 
and  point,  and  work  them.  Supply  answers  and 
let  the  pupils  verify  their  work. 

5 Exercises  A to  I may  be  used  for  additional 
practice  if  it  seems  necessary. 
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Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  272-273. 

Objectives 

The  child  learns  how  to  subtract  numbers  that  represent 
dollars  and  cents. 


them  to  work  independently  on  the  TRY  and  DO  steps. 
Success  with  the  exercises  in  the  TRY  step  should  indi- 
cate to  the  pupil  that  he  can  go  on  to  the  exercises 
in  the  DO  step. 

Answers 

Page  83  (block  1): 


Vocabulary 

New  words  page  82  always* 

Comments 

In  general  the  same  ideas  apply  to  the  subtraction  of 
numbers  that  represent  or  stand  for  dollars  and  cents 

, that  applied  to  addition  of  such  numbers.  The  children 

j*'  ; 

j must  understand  that  the  computation  is  the  same  as  it 
;!  would  be  if  the  numbers  stood  for  groups  of  dogs, 
apples,  or  anything  else.  They  must  form  the  habit  of 
using  the  dollar  sign  and  point  both  in  the  computation 
1 and  in  the  answer. 

:,1+V' 

! T The  four-step  teaching  method  is  used  to  teach  the 
subtraction  of  money.  Be  sure  to  discuss  the  SEE  and 
1 THINK  steps  carefully  with  the  pupils  before  permitting 


A 

$1.84 

E 

$.18 

I 

$.63 

M 

$2.62 

Q 

$33.74 

B 

$.75 

F 

$1.44 

J 

$20.85 

N 

$.70 

R 

$.09 

C 

$.87 

G 

$3.24 

K 

$.19 

O 

$13.45 

S 

$2.35 

D 

$4.51 

H 

$.19 

L 

$3.80 

P 

$4.58 

(block  2) 

A 

$5.15 

C 

$5.55 

E 

$.22 

G 

1 $2.00 

I 

$3.44 

B 

$.70 

D 

$3.00 

F 

$2.25 

H 

$2.05 

J 

$8.15 

Lesson  briefs  82-83 


Learning  how  In  this  lesson  you  will  learn  how  to  subtract  amounts 
of  money. 


John  has  $2  to  spend.  If  he  buys  a game 
for  $1.35,  how  much  money  will  he  have  left 
to  spend? 

$2.00  $1.35  = H Youmust 

find  this 
number. 


LI 


$2.00 

1.35 


B 


■ When  you  write 
the  numerals,  be  sure 
to  keep  the  points 
one  under  the  other. 


_Think  of  one  of  the  dollars  as  made  up 
of  coins. 


Take  away  one  dollar  and  thirty-five  cents. 


$ .65' 


Subtract  as  you  always  do. 


-Remember  to  put 
a dollar  sign  and  a point 
in  the  answer. 


-John  will  have  $.65  left  to  spend. 
$2.00 -$1.35  = $.65  Q 


Roleoching  of  sublroction 


lilUlyl  Mary  had  $3.48  in  her  savings  bank. 
She  took  out  $.79  to  buy  some  paper  dolls. 
How  much  money  was  left  in  her  bank? 

$3.48-$.79  = B Voumustfind 

Q t this  number. 


$3.48 

.79 

$2.69 

I 


'What  should  you 
remember  about 
the  points? 

What  sign  B 
should  you  write 
-in  the  answer? 


There  was  H left  in  Mary's  bank. 


$3.48 -$.79  = 


A Jim  had  42^  when  he  went  to  school 
one  day.  He  spent  34|f  for  his  lunch.  How  much 
money  did  he  have  then? 

$.42-$.34  = B 


$.42 

$.08 


$3.00- $1.28  = 1 

$3.00 

1.28 

$1.72 


$7.14-$6.29  = 1 

$7.14 
6.29 
$ .85 


D $19.62-$17.69  = l 

$19.62 
17.69 
$ 1.93 


lUriH  Subtract. 
$1.82  from  $3.66  . 
17j!!  from  92^  t 
$.38  from  $1.25 
$3.49  from  $8.00 
72i  from  90|!! 

$.89  from  $2.33 
$6.76  from  $10.00 
55i!!  from  74^ 

$.08  from  $.71 


J $29.50 
K $.88- 
L $6.75- 
M $7.00- 
N $2.05- 
o $18.30 

p $6.00- 

Q $39.64 
R $.92- 
s $5.00- 


- $8.65  = 
$.69=ffi 
-$2.95  = 1 
-$4.38  = 1 
-$1.35  = 1 
-$4.85  = 
-$1.42  = i 
-$5.90  = 
$.83  = 3 
-$2.65  = 1 


□ $8.15 -$3.00  = ^ 

□ $5.05 -$4.35  = s' 
B $6.98- $1.43  = H 

□ $8.95- $5.95  = B 
B $.78 -$.56  = a 

□ $9.50- $7.25  = @ 
0 $4.15-$2.15  = E 
d $9.00- $6.95  = B 
D $6.70- $3.26  = H 
D $9.00 -$.85  = a 


Now  you  should  be  able  to  subtract  amounts  of  money. 


83 


82 


1 Call  attention  to  the  equation.  Have  the  chil- 
dren check  to  see  that  it  correctly  states  the 
problem  in  symbols.  Refer  to  Picture  A. 

2 Point  out  that  the  computational  form  is  the 
same  as  for  any  subtraction  problem.  Be  sure 
the  children  knovY  v^hy  the  points  are  placed 
VYhere  they  are. 

3 Have  them  count  the  money  in  Picture  B to  be 

sure  that  it  is  equivalent  to  the  money  in 
Picture  A.  Ask  what  has  happened  to  one  of 
the  bills.  I 

4 Have  them  count  the  money  that  is  being  taken 
away  in  Picture  C and  relate  it  to  the  com- 
putation at  the  right.  Have  them  check  the 
computation  at  the  right.  Ask  why  there  is  no 
figure  in  the  dollars’  place  in  the  answer.  Ask 
someone  to  read  the  answer.  Explain  why  the 
dollar  sign  and  point  are  used  in  the  answer. 

5 Have  them  relate  the  coins  in  Picture  D to  the 
answer. 

6 Refer  back  to  the  problem. 
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Ask  the  children  to  read  the  equation  to  see 
if  it  puts  into  symbols  the  idea  of  the  problem. 
Have  them  go  over  the  computation  and  an- 
swer the  questions.  Relate  the  two  statements 
at  the  bottom  to  the  problem  and  the  compu- 
tation. 

Have  the  children  cover  the  computation  print- 
ed in  green,  do  one  or  more  of  these  examples 
independently,  and  then  compare  with  the 
computation  in  the  book  to  see  if  they  have 
done  their  work  correctly.  If  they  understand 
what  they  are  doing,  they  can  go  on  to  the 
practice  work  that  follows. 

Have  the  children  write  these  exercises  in 
computational  form,  with  the  dollar  sign  and 
point,  and  work  them.  Supply  answers  and  let) 
the  pupils  verify  their  work. 

These  exercises  can  be  used  for  additional 
practice  if  it  seems  necessary. 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  practices  solving  addition  and  subtraction 
problems  involving  money. 

Vocabulary 

New  words  page  84  combs,  toothbrushes*,  toothpaste, 
notebooks 


Comments 

Note  that  the  amounts  of  money  in  these  problems  are 
written  in  various  ways.  In  some,  amounts  of  less  than 
one  dollar  are  written  with  the  dollar  sign  and  point, 
and  in  others  the  cents’  sign  is  used.  Remind  the  chil- 
dren that  when  they  compute  they  should  always  use  the 
dollar  sign  and  point.  The  equation  may  be  written  with 
the  cents'  sign  if  the  children  wish,  because  it  may  be 
easier  for  some  of  them  to  write  the  numbers  in  the 
form  in  which  they  are  given  in  the  problem.  They 
should,  however,  change  to  the  dollar  sign  and  point 
when  they  write  the  numbers  in  computational  form. 


Answers 

All  numbers  may  be  written  with  the  dollar  sign  and 
point  instead  of  with  the  cents’  sign. 


A $.85  + $1.38=[$2.23]or 
$1.38  + $.85=[$2.23] 

B 50^-23^=[27^] 

C $4.05-$.75=[$3.30] 
D89^+35^=[$1.24]  or 
35^  + 89^=  [$1.24] 

E 15^  + 25^+98^=  [$1.38] 


F $6.24- $2.53=  [$3.71] 
G 15^  + 30<?=[45^]  or 
30^  + 15^=[45^] 

H $4.21  -$2.25=  [$1.96] 

I 25^  + 10^  + 15^=[50^] 
J 35^  + 25^=[60^]  or 
25^  + 35^=[60^] 


Using  arithmetic  D 

A The  fourth  graders  bought  things 
to  put  in  Junior  Red  Cross  boxes. 

They  spent  $.85  at  one  store  and 
$1.38  at  another  store.  How  much 
money  did  they  spend  at  both  stores? 

B Bill  had  50^.  He  spent  for  soap 
and  the  rest  for  combs.  How  much  did 
he  spend  for  combs? 
c The  children  spent  $4.05  at  one 
store.  They  spent  $.75  for  notebooks 
and  the  rest  for  small  toys.  How  much 
did  they  spend  for  small  toys? 

D The  box  of  toothbrushes  Tom 
wanted  to  buy  cost  The  toothpaste 
he  wanted  cost  35^.  How  much  money 
did  he  need  for  these  two  things? 

E Nancy  spent  15^  for  pencils,  25f! 
for  tablets,  and  98^  for  crayons. 

How  much  did  she  spend  altogether 
for  these  three  things? 


f Together,  the  fourth  and  fifth 
grades  spent  $6.24  for  games  to  put 
in  the  Junior  Red  Cross  boxes. 

The  fourth  grade  spent  $2.53. 

How  much  did  the  fifth  grade  spend? 

G Ann  spent  15jf  for  a paintbrush 
and  30^  for  a paint  box.  She  spent 
how  much  in  all? 

H The  fourth  graders  spent  $4.21 
for  toothbrushes  and  toothpaste. 

They  spent  $2.25  for  toothbrushes  and 
the  rest  for  toothpaste.  How  much 
did  they  spend  for  toothpaste? 

I Don  spent  25^  for  a whistle,  10^ 
for  a top,  and  15|z!  for  a ball.  He  spent 
how  much  altogether? 

j Sue  spent  35(1!  for  paste  and  25^ 
for  colored  pencils.  How  much  money 
did  she  spend  for  these  things?  B 


Checking  up 


Test  1 

A $.64+$.32»S 
B Add  n*,  and  7^. 
c Add  $.83,  $.50,  and  $.67, 
$6.41  -f 

$3.20 $3.81  + $1.64= I 
$9.05 + $7.28+ $4.56= I 
875;  + 59i£+35^=a 


Test2 

a $.87~$.6s-"- 

0 •$.62-$.S7=S 

0 Subtract  $.^.86  from  $/.;5. 

0 $L29-$.74  = a 

a Subtract  $8.25  from  $9,03. 

01  $IA,70-$G,?8  = ^ 

0 $15.00- $6.47  = a 
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Have  the  children  work  these  problems  inde- 
pendently. They  should  read  the  problem, 
make  an  equation  with  a screen  (or  square)  to 
represent  the  unknown  number,  rewrite  the 
numbers  in  computational  form  and  compute, 
and  finally  write  the  equation  again  with  the 
answer.  Be  sure  they  remember  to  use  the  dol- 
lar sign  and  the  point  in  the  computation. 
Check  to  see  which  of  these  problems  caused 
difficulty  and  discuss  them  with  the  class  as  a 
whole.  Problems  that  only  a few  children  found 
difficult  can  be  discussed  individually  with 
those  pupils. 


Lesson  briefs  84 


Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  skill  in  addition  and  subtraction  in- 
volving numbers  that  represent  money. 

Vocabulary 

There  are  no  nev^  words. 

Comments 

These  tests  can  be  used  diagnostically  to  find  out  how 
well  the  children  can  write  numbers  with  the  dollar 
sign  and  point  for  computing,  and  how  well  they  can 
add  and  subtract  such  numbers.  Direct  the  children  to 
use  the  point  and  dollar  sign  in  writing  the  numbers 
for  computation. 

For  those  children  who  show  weakness  in  the  addi- 
tion of  numbers  that  represent  dollars  and  cents,  review 
the  work  presented  on  pages  80  and  81.  For  those  who 
show  weakness  in  the  subtraction  of  numbers  that  repre- 
sent dollars  and  cents,  review  the  work  on  pages  82  and 
83.  It  is  always  a good  plan  to  examine  carefully,  after 


a test  has  been  given,  the  work  of  those  children  who 
missed  several  examples;.  Such  examination  will  reveal 
the  kind  of  errors  the  children  have  made  and  will 
assist  you  in  specific  reteaching  that  will  help  prevent 
the  recurrence  of  such  errors. 


Answers 

Test  1 

A $.96 

E $8.65 

Test  2 

A $.24 

E $3.78 

B $1.46 

F $20.89 

B $.05 

F $8.42 

C $2.00 

G$1.81 

C $2.89 

G $8.53 

D $9.16 

D $.55 

Using  arithmetic 

A The  fourth  graders  bought  things 
to  put  in  Junior  Red  Cross  boxes. 

They  spent  $.85  at  one  store  and 
$1.38  at  another  store.  How  much 
money  did  they  spend  at  both  stores? 
B Bill  had  50^.  He  spent  23^  for  soap 
and  the  rest  for  combs.  How  much  did 
he  spend  for  combs? 

m 

c The  children  spent  $4.05  at  one 
store.  They  spent  $.75  for  notebooks 
and  the  rest  for  small  toys.  How  much 
did  they  spend  for  small  toys? 

o The  box  of  toothbrushes  Tom 
wanted  to  buy  cost  89^.  The  toothpaste 
he  wanted  cost  35fl.  How  much  money 
did  he  need  for  these  two  things? 

E Nancy  spent  15jf  for  pencils,  25j!f 
it  for  tablets,  and  98j!f  for  crayons. 

How  much  did  she  spend  altogether 
for  these  three  things? 


Checking  up 

Test  1 

A $.64+$.32  = B E9 
B Add  17jf,  53^,  and  76i. 
c Add  $.83,  $.50,  and  $.67. 

D $6.41 + $2.75  = a 
E $3.20 + $3.81 + $1.64  = a 
F $9.05 + $7.28 +$4.56  = a 
G 87^+59^  + 35jf  = B 


F Together,  the  fourth  and  fifth 
grades  spent  $6.24  for  games  to  put 
in  the  Junior  Red  Cross  boxes. 

The  fourth  grade  spent  $2.53. 

How  much  did  the  fifth  grade  spend? 

G Ann  spent  15/  for  a paintbrush 
and  30/  for  a paint  box.  She  spent 
how  much  in  all? 

H The  fourth  graders  spent  $4.21 
for  toothbrushes  and  toothpaste. 

They  spent  $2.25  for  toothbrushes  and 
the  rest  for  toothpaste.  How  much 
did  they  spend  for  toothpaste? 

i Don  spent  25/  for  a whistle,  10/ 
for  a top,  and  15/  for  a ball.  He  spent 
how  much  altogether? 

j Sue  spent  35/  for  paste  and  25/ 
for  colored  pencils.  How  much  money 
did  she  spend  for  these  things? 


Test  2 
□ $.87- 


i.63  = l 


$.62-$.57  = S 
Subtract  $4.86  from  $7.75. 
$1.29- $.74  = H 
Subtract  $5.25  from  $9.03. 
$14.70-$6.28  = S 


S $15.00 -$6.47  = 


B 


M 

1 The  children  should  work  these  exercises  inde- 
pendently. Have  them  rewrite  each  exercise 
in  computational  form  and  compute.  Insist  that 
they  use  the  dollar  sign  and  point. 

2 Check  to  see  which  of  the  exercises  caused  dif- 
ficulty and  discuss  them  with  the  class.  Ex- 
ercises that  only  a few  children  had  difficulty 
with  can  be  discussed  with  them  individually 
at  another  time.  If  any  general  reteaching  is 
necessary,  do  it  now. 


86 


Keeping  skillful 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


or  the  number  system  is  necessary  and  to  be  sure  that 
the  children  can  respond  quickly  and  accurately  with 


Objectives 

The  child  reviews  what  he  has  learned  about  reading 
thermometers  and  about  the  number  system,  tests  his 
knowledge  of  multiplication  and  division  basic  facts, 
and  tests  his  ability  to  compute  in  addition  and  subtrac- 
tion. 

Vocabulary 

I There  are  no  new  words. 

Comments 

This  lesson  provides  an  opportunity  for  reviewing  what 
was  learned  previously  about  reading  thermometers  and 
reading  and  understanding  place  value  in  four-figure 
numbers.  It  also  provides  practice  in  division  and  mul- 
tiplication basic  facts  and  in  addition  and  subtraction 
1 computation  to  enable  the  children  to  maintain  those 
skills  or  to  reveal  any  weaknesses  in  them.  The  first  three 
sets  of  exercises  may  be  done  orally  first  to  determine 
whether  or  not  any  reteaching  of  reading  temperatures 


division  and  multiplication  basic  facts. 

Answers 

(block  1) 

A 234°  B 20°  C 42°  D Thermometer  B 


E Thermometer  A 

(block  3) 

A 4 

C 0 

E 9 

G 2 18 

B 5 

D 8 

F 1 

HO  J 3 

(block  4) 

A 454 

F 145 

K 238 

P 286 

B TOO 

G 3961 

L 154 

Q 169 

C 973 

H 1411 

M 1761 

R 656 

D 347 

I 1066 

N 610 

E 715 

J 229 

O 360 

I Keeping  skillful 


□ What  temperature  is  shown  __ 

on  Thermometer  A?  U 

O What  temperature  is  shown 

on  Thermometer  B? 

H What  temperature  is  shown 
on  Thermometer  C? 

□ Which  thermometer  shows 
a temperature  that  is  below 
the  freezing  point  of  water? 

B Which  thermometer  shows 
a temperature  that  is  above 


1 

□ 

□ 

Q 

the  boiling  point  of  water? 

Ja 

8X3  = 3 

G 

6X6  = B 

M 

24^6  = * 

s 5X7=H 

IB 

16^2  = a 

H 

32-^8  = B 

N 

18-^9  = B 

T 36-^6  = a 

X 

28^7  = a 

1 

3X9  = B 

O 

5X4  = » 

u 4X  8 = H 

3X6  = 3 

J 

18-r-3  = a 

P 

36-^-4  = a 

V 6X4=H 

'|E 

35H-5  = a 

K 

5X5  = a 

Q 

6X  5 = « 

w 24h-8  = H 

F 

7X4  = 3 

L 

9X4  = B 

R 

3X7  = B 

X 30-^- 5 = H 

'A  In  7042,  H is  in  tens’ place.  f In  6315,  ■ is  in  tens’ place. 

|b  In  516,  § is  in  hundreds’ place.  g In  2648,  ■ is  in  thousands’ place, 

jc  In  3290,  ■ is  in  ones’ place.  “ h In  1503,  ■ is  in  tens’ place. 

D In  8652,  H is  in  thousands’ place.  i In  5821,  H is  in  hundreds’ place. 

;e  In  4709,  B is  in  ones’ place.  j In  3679,  H is  in  thousands’ place. 


IQ  875- 421  = H 
10  34  + 29-1-37  = 3 
I'H  525 + 448  = a 
,0  473- 126  = B 
Iq  1940-1225  = 3 
;□  92+15  + 38  = S 


0 1576  + 2385  = ■ 

□ 402  + 681+328  = 3 
a 1634-568  = 0 

□ 508-279  = 0 

□ 86  + 95  + 57  = H 

□ 703- 549  = H 


□ 


Ca  732  + 460  + 569  = 3 

□ 1547- 937  = B 

0 235  + 80  + 45  = H 

□ 800-514  = 0 
0 406-237  = 0 


□ 382  + 98+  176  = 0 


1 Have  the  children  respond  orally  to  these 
questions.  Also  ask  such  questions  as:  “What 
do  the  numerals  on  the  thermometers  stand 
for?  What  number  should  be  opposite  the  first 
mark  above  40?  The  second?  The  third?"  En- 
courage the  children  to  respond  as  fully  as 
they  can. 

2 First  do  these  exercises  orally.  Work  for 
promptness  of  response  as  well  as  accuracy. 
They  may  also  be  used  for  written  work. 

3 First  do  these  exercises  orally.  Ask  the  children 
to  read  each  statement  aloud  to  review  their 
ability  to  read  four-figure  numbers.  The  exer- 
cises may  also  be  used  for  writteri  work.  Direct 
them  to  write  only  the  numbers  for  the  screens. 

4 Have  the  children  write  the  exercises  in  com- 
putational form  and  do  the  computation.  Sup- 
ply a set  of  answers  and  have  them  correct 
any  mistakes  they  may  have  made. 


Lesson  briefs  85 


.85 


86-87 


Exploring  problems 


Expanded  Notes  for  this  lesson  ore  on  pages  274-276. 


Objectives 

The  child  learns  to  solve  problems  in  v^hich  he  must 
compare  two  quantities  by  finding  either  how  many 
more  objects  there  are  in  one  group  than  in  another 
group  or  how  many  fewer  objects  there  are  in  one  group 
than  in  another. 


Vocabulary 

New  words  page  86  lollipops;  page  87  model*, 
whether* 


Comments 

So  far  in  this  grade,  the  child  has  been  taught  only 
one  type  of  subtractive  situation:  that  in  which  part  of 
a group  is  removed  and  he  is  to  find  the  size  of  the 
remaining  group.  In  such  situations  there  is  only  one 
group  of  objects,  and  the  remaining  group  is  part  of  the 
original  group.  Now  the  child  is  going  to  work  with 
situations  in  which  there  are  two  separate  groups  of 
objects,  not  necessarily  of  the  same  kind.  He  is  to  find 
out  how  many  more  or  how  many  fewer  objects  there 
are  in  one  group  than  in  the  other. 

In  this  new  type  of  situation  there  is  no  real  taking 
away  of  anything;  so  there  is  no  real  subtractive  action. 
But  since  the  process  of  subtraction  is  used  to  solve  the 
situation,  the  child  should  learn  why  he  can  subtract. 
This  means  that  in  some  way  the  situation  must  be 
viewed  as  a subtractive  one. 

Actually,  in  solving  this  type  of  problem,  the  activity 
that  would  be  used  with  objects  is  that  of  matching  each 
object  in  one  group  with  an  object  in  the  other  group  to 
find  out  how  many  objects  cannot  be  matched.  The  child 
should  learn  to  think  of  those  objects  in  the  larger  group 
that  have  been  matched  with  objects  in  the  smaller 
group  as  being  removed,  or  put  aside,  so  that  the  num- 
ber of  the  remaining  objects  can  be  determined.  When 
he  subtracts  in  this  type  of  situation,  it  amounts  to  re- 
moving the  same  number  of  objects  from  the  larger 
group  as  there  are  objects  in  the  smaller  group.  Then 
the  objects  remaining  in  the  larger  group  tell  him  both 
how  much  larger  that  group  is  than  the  other  group, 
and  also  how  many  fewer  objects  the  smaller  group 
has  than  the  other  group.  You  may  find  it  helpful  to 


have  the  children  use  objects  to  duplicate  the  action 
of  the  problems. 

In  this  lesson  both  the  "See”  step  and  the  "Com- 
pute" step  are  shown.  In  the  "See”  step  the  child  makes 
the  equation  and  sees  why  he  can  say  "45  — 32=B." 
In  the  "Compute"  step  he  is  interested  only  in  doing 
the  computation  that  will  tell  him  what  the  missing 
number  is. 

In  Problem  A on  page  87,  a diagrammatic  device  is 
used  to  explain  the  numbers  in  the  equation.  This  de- 
vice is  used  many  times  throughout  the  book,  and  it 
should  be  fully  discussed  at  this  time.  The  children 
should  be  able  to  explain  some  of  the  equations  they 
make  in  this  way. 

Keep  in  mind  that  the  word  fewer  is  the  correct 
term  to  use  when  comparing  the  number  of  items  in  two 
different  groups.  The  word  less  is  used  to  compare  the 
bulk  or  amount  of  two  different  quantities.  For  ex- 
ample, we  would  say  fewer  lumps  of  sugar  but  less 
sugar,  or  fewer  pennies  but  less  money.  Do  not  attempt 
to  have  the  children  observe  this  distinction,  but  take 
care  to  use  these  terms  correctly  in  your  own  directions 
and  explanations.  The  difficulty  does  not  arise  with 
the  word  more  because  it  applies  to  both  situations. 
Answers 

Page  87: 

A 31 -17=  [14]  H $1.35-$.50=[$.85] 

B 3i-i7=[i4]  I 23-16=[7] 

C 140-1 15=  [25]  J $.75-$.69=[$.06] 

D $10.30 -$7.45=  [$2.85]  K $.20  + $.55=  [$.75]  or 
E 21 -12=  [9]  $.55  + $.20=[$.75] 

F $2.35-$.90=[$1.45]  L $1 .05 -$.69=  [$.36] 

G $.70- $.25  =[$.45] 


88 


see 


Exploring  problems 


.fl) 


Jl*  f ? 


ff 


At  a school  sale,  the  girls  sold  “ 
45  candy  sticks  and  32  lollipops. 

They  sold  how  many  more  candy  sticks 
than  lollipops?  They  sold  how  many 
fewer  lollipops  than  candy  sticks? 

Match  as  many  candy  sticks  as  you  can 
with  lollipops.  32  candy  sticks  can  be 
matched  with  lollipops. 

Some  of  the  45  candy  sticks  are  not 
matched.  You  must  find  how  many 
of  the  45  candy  sticks  are  not  matched. 

Imagine  that  the  32  matched  candy  sticks 
are  gone. 

, This  shows  that 

s, 

you  imagine  32 
of  the  45  as  gone. 

— You  must  find 
this  number. 


45-32= 

□ 


45 

32 

13^ 


compute 


Subtract  to  find  the  missing  number.  This  number 
means  that  there  are  13  more  candy  sticks 
than  lollipops. 


i The  girls  sold  13  more  candy  sticks  than  lollipops. 
45  — 3 2 ~ H Q They  sold  13  fewer  lollipops  than  candy  sticks. 


! :|a  At  the  school  sale  Nancy  sold  n 
;■  17  dolls  and  31  doll  dresses.  She  sofa 
]l  i‘  how  many  more  doll  dresses  than  dolls? 

Number  of  doll  dresses. 

Number  of  dresses 
matched  with  dolls. 
Imagine  these  as  gone. 


31-17=1 


Number  of  dresses 
not  matched 
with  dolls. 

You  must  find 
this  number. 


Subtract  17  from  31. 

Nancy  sold  B more  dresses  than  dolls. 

B Nancy  sold  how  many  fewer  dolls 
than  doll  dresses?  B 

c Don  sold  115  stamps  from  his 
collection.  Jack  sold  140  stamps 
from  his  collection.  Don  sold 
how  many  fewer  stamps  than  Jack? 
140-115  = H 


B Ann  collected  $7.45  at  the  candy 
table.  At  the  book  table  Peggy 
collected  $10.30.  Ann  collected  cJ 
how  much  less  money  at  her  table 
than  Peggy  collected  at  hers? 
$10.30- $7.45  = ■ 


E Ann  sold  12  bags  of  nuts  and 
21  bags  of  chocolate  candy.  She  sold 
how  many  more  bags  of  chocolate 
candy  than  of  nuts? 

r Mrs.  Brown  spent  $2.35  for  books 
and  $.90  for  candy.  How  much  more 
did  she  spend  for  books  than  for  candy? 

G Jim  had  70^  to  spend  at  the  sale. 
First  he  bought  worth  of  stamps 
from  Don.  Then  Jim  had  how  much 
money? 

H A doll  dress  Sue  wanted  cost  50^. 

A doll  she  wanted  cost  $1.35.  The  doll 
dress  cost  how  much  less  than  the  doll? 

I At  the  toy  table  Bill  sold  16  model 
airplanes  and  23  model  cars.  He  sold 
how  many  more  cars  than  airplanes? 

j Bob  did  not  know  whether  to  buy 
a model  airplane  for  69^  or  a model 
car  for  75^.  The  model  airplane  cost 
how  much  less  than  the  model  car? 

K Dick  wanted  to  buy  a bag  of  candy 
that  cost  20^  and  a model  car  that 
cost  SSf!.  How  much  money  did  he 
need  to  buy  these  two  things? 


L Tom  had  $1.05  to  spend.  He  bought 
a book  about  horses  for  69^.  How  much 
money  did  he  have  left? 

Now  you  should  know  how  to  find  how  much  larger  or 
smaller  one  amount  or  group  is  than  another  amount 
or  group. 


1 Have  fhe  children  read  the  problem  and  re- 
late the  numbers  in  it  to  the  picture. 

2 Be  sure  the  children  observe  that  all  the  lolli- 
pops (the  smaller  group)  have  been  taken  out 
of  the  jar  and  that  the  same  number  of  candy 
sticks  has  been  taken  out.  Discuss  the  state- 
ment that  they  must  find  out  how  many  are 
not  matched. 

3 Draw  attention  to  the  dimming  off  in  the  pic- 
ture. Be  sure  pupils  understand  that  this  means 
they  are  to  think  of  these  candy  sticks  as  being 
taken  away  from  the  total  number  of  candy 
sticks,  and  the  number  of  candy  sticks  dimmed 
off  is  the  same  as  the  number  of  lollipops. 

4 Discuss  the  equation.  45  is  the  original  number 
of  candy  sticks;  32  is  the  number  matched  with 
lollipops  and  taken  away.  The  screen  indicates 
the  number  of  candy  sticks  left  in  the  jar. 

5 Have  pupils  verify  the  subtraction. 

6 Have  pupils  complete  this  equation,  then  have 
them  apply  it  to  the  questions  in  the  problem. 

K 

1 Relate  the  problem  to  the  equation  and  discuss 
each  statement  in  the  diagram.  Pupils  should 
use  the  computational  form  to  find  the  missing 
number. 

2 Make  clear  that  there  are  just  as  many  fewer 
dolls  than  dresses  as  there  are  more  dresses 
than  dolls.  Help  pupils  see  that  the  same  equa- 
tion stands  for  both  situations. 

3 Work  through  this  problem  with  the  children. 
Have  them  explain  what  each  number  in  the 
equation  means.  Then  have  them  compute. 

4 Have  them  work  Problems  E to  L independ- 
ently. Direct  them  to  write  each  equation  with 
the  screen,  or  square,  do  the  computation, 
then  rewrite  the  equation  with  the  answer. 
All  the  computation  involving  money  should 
be  written  with  the  dollar  sign  and  point. 
Warn  them  that  some  of  the  problems  (G,  K, 
L)  are  not  like  A to  D. 

5 Supply  answers  for  the  children  to  verify  their 
work,  and  discuss  the  problems  with  them. 

Lesson  briefs  86-87 


88-90 


Exploring  problems 


Expanded  Notes  for  this  lesson  are  on  pages  276-278. 


Objectives 

The  child  learns  how  to  solve  problems  in  which  he  must 
find  how  many  were  added  or  how  many  more  are 
needed. 


Vocabulary 

New  words  page  89  family*;  page  90  china,  present*, 
old* 


Comments 

The  type  of  problem  in  which  the  child  is  to  find  how 
many  more  are  needed  has  always  been  a difficult  one. 
However,  it  is  important  to  keep  in  mind  that  this  kind 
of  problem  is  a special  case  of  a more  general  type  in- 
cluding problems  in  which  children  must  find  how  many 
were  added  to  a known  group.  Both  kinds  of  problems 
are  included  in  this  lesson.  The  lesson  begins  with  the 
more  general  kind  in  which  the  child  must  find  how 
many  were  added. 

The  difficulty  the  child  has  in  solving  problems  of  this 
kind  arises  from  his  inability  to  reconcile  the  problem 
situation  to  the  computational  process  that  must  be  used 
to  find  the  answer.  He  has  learned  from  previous  expe- 
rience that  the  action  in  these  problems — the  joining 
of  one  group  with  another  to  form  a larger  group — is 
characteristic  of  an  additive  situation.  However,  he  may 
be  confused  by  the  fact  that,  to  find  the  unknown  quan- 
tity, he  must  subtract.  The  aim  of  this  lesson  is  to  make 
clear  to  him  why  subtraction  will  provide  the  answer  to 
this  kind  of  additive  problem. 

This  lesson  includes  two  parts.  In  the  "See”  part  the 
child  learns  how  to  build  the  proper  equation  for  a 
problem  of  this  type.  The  "Compute”  step  shows  him 
why  subtraction  is  used  to  find  the  answer.  The  pictures 
are  designed  to  help  the  child  grasp  the  ideas  involved. 
However,  you  will  find  it  helpful,  and  perhaps  neces- 
sary, to  have  the  children  use  objects  to  duplicate  the 
illustrated  actions.  This  will  help  you  diagnose  and  clear 
up  any  thinking  difficulties  that  may  arise. 

The  importance  of  the  equation  in  problem  solving 
becomes  evident  with  problems  of  this  kind.  The  equa- 
tion the  child  learns  to  make  in  the  "See”  step  shows 
the  problem  situation  very  clearly.  He  is  permitted  to 


think  of  the  situation  as  an  additive  one,  and  he  feels 
comfortable  about  it.  Then,  in  the  "Compute”  step,  he 
confines  his  attention  strictly  to  finding  the  missing 
number. 


Answers 

Pages  89-90: 


The  brackets  represent  the  screen  in  the  equation;  the 
numerals  within  them,  the  answer. 


A 16+ [9]  =25 
B 48+ [22]  =70 
C $.78+ [$.47]  =$1.25 
D 23+ [8]  =31 
E 17+ [9]  =26 
F 43+ [25]  =68 
G 37+ [15]  =52 
H $1.91-$1.72=[$.19] 
I 51 -27=  [24] 


J $2.35- $.98  =[$1.37] 

K $.35+ [$.95]  =$1.30 
L $9.42+ [$5.58]  =$15.00 
M 17+[13]=30 
N $.59+ [$.16]  =$.75 
O $.89+ [$.61]  =$1.50 
P 18+[8]=26 
Q $.48+ [$.37]  =$.85 
R $.88 + [$.37]  = $1.25 


see 


ixploring  problems 


Bill  had  11  model  cars.  He  bought  some 
more  cars  at  the  toy  store.  Then  he  had 
14  model  cars.  How  many  model  cars  did 
he  buy  at  the  toy  store?  Q 
.Bill  had  11  model  cars  at  first. 

Number  of  cars 
2 1 « Bill  had  at  first 


5? 


s 


compute 


You  know  Bill  has  14  model  cars  now. 

□ 

0 14^ 


Number  of  cars 
he  has  now 


1 Tell  the  children  to  read  the  problem  and  look 
at  Picture  A.  Make  sure  they  understand  that 
the  picture  shows  the  11  cars  Bill  had  at  first. 
Point  out  that  the  green  numeral  1 1 is  the  start 
of  an  equation  that  will  show  what  happened 
in  the  problem.  Ask  what  it  stands  for. 

2 Have  pupils  look  at  the  picture.  Explain  that 
it  shows  Bill  putting  his  new  cars  with  the  11 
he  already  has.  Let  someone  read  aloud  the 
sentence  opposite  the  picture. 

3 Be  sure  pupils  understand  that  the  plus  sign 
and  screen  show  that  an  unknown  number  of 
cars  has  been  added  to  the  original  11. 

4 Draw  attention  to  the  picture  and  have  a child 
read  aloud  the  sentence  opposite  it. 

5 Draw  attention  to  the  equation  and  statements. 
Ask  why  “14”  is  put  after  the  equals  sign.  Point 
out  that  the  equation  is  now  complete,  and 
the  missing  number  can  now  be  found. 

6 Have  pupils  refer  to  the  picture  as  they  read 
the  accompanying  text. 


j ^ B 


The  number  that  is  left 
shows  how  many  cars  Bill 
bought  at  the  toy  store. 
Bill  bought  3 cars. 


.Think  of  a group  of  cars  equal 
to  the  cars  Bill  had  at  first. 


11’ 


Number  of  cars 
Bill  had  at  first 


Imagine  that  this  group  of  11  cars 
is  gone. 


14 

■ 


Subtract  11 
from  14. 


iii  i This  number  is  3. 

11  + H=14  Bill  bought  3 cars. 


Ann  wanted  to  buy  a 25-cent  book. 
)he  had  16^.  How  much  more  money 
id  she  need  to  buy  the  book?  0 
Number  of  cents  Ann  had. 

^ Number  of  cents  Ann  must 
add  to  the  money  she  had. 
Number  of  cents 
she  needed  in  all. 
= 25  You  must  find 
this  number. 


.6+1 


Subtract  16  from  25. 

Ann  needed  B more  cents. 


B Bill  had  48  stamps.  After  he  bought 
some  new  stamps,  he  had  70  stamps. 
How  many  new  stamps  did  he  buy? 
48+ ^ = 70 
Subtract  48  from  70. 

c Ellen  wanted  to  buy  a family  of  dolls 
for  her  dollhouse.  The  set  of  dolls  cost 
$1.25.  Ellen  had  78^.  How  much 
more  money  did  she  need  to  buy 
the  doll  family? 

$.78  + 3=$1.25 
Subtract  $.78  from  $1.25. 


0 


1 Tell  the  children  to  look  at  this  picture  and 
read  the  sentence  opposite  it.  Help  them  see 
that  the  ring  separates  the  original  11  cars 
from  the  total  group  of  14.  Draw  attention  to 
the  green  11  and  its  accompanying  statement. 

2 Explain  that  the  dimming  off  means  they  are  to 
imagine  that  the  1 1 cars  have  been  taken  away 
and  that  only  the  new  cars  are  left.  Have  the 
children  look  at  the  computational  form  and 
the  statement  at  the  right  to  see  how  this 
“taking  away”  is  shown  with  numerals.  Let 
them  subtract. 

3 Have  pupils  look  at  the  finished  computation 
and  its  explanatory  text. 

4 Draw  attention  to  this  equation  and  its  expla- 
nations. Call  on  a child  to  read  the  completed 
equation  aloud  and  explain  what  each  num- 
ber stands  for  in  terms  of  the  original  problem. 

5 Work  through  this  problem  with  the  class. 
Have  pupils  explain  what  each  number  in  the 
equation  stands  for  in  terms  of  the  problem. 

Lesson  briefs  88-90 


D At  the  toy  store  Ann  counted 
23  china  dogs  on  a table.  A clerk  put 
more  china  dogs  with  them.  Then  Ann 
counted  31  china  dogs.  How  many  did 
the  clerk  put  on  the  table? 

E Ellen  needed  26  toys  for  a party. 
She  bought  17  of  them  on  Monday  and 
the  others  on  Tuesday.  How  many  toys 
did  she  buy  on  Tuesday? 

F Tom  had  43  marbles.  He  bought 
a new  bag  of  marbles  at  the  toy  store. 
Then  he  had  68  marbles.  How  many 
marbles  did  he  buy  at  the  toy  store? 

G Jim  bought  a book  with  52  pages 
in  it.  He  said  he  would  finish  reading 
it  before  lunch.  So  far  he  has  read 
37  pages.  How  many  more  pages 
does  he  have  to  read? 

H Carol  spent  $1.72  at  the  toy  store. 
Don  spent  $1.91  at  the  toy  store. 

How  much  more  money  did  Don  spend 
than  Carol? 

I Together,  Carol  and  Don  bought 
51  small  toys  for  a fish  pond.  Carol 
bought  27  of  them.  How  many  of  these 
small  toys  did  Don  buy? 

J Peggy  paid  $2.35  for  a doll  bed  and 
a buggy.  She  paid  $.98  for  the  bed. 
How  much  did  she  pay  for  the  buggy? 
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K Bill  needed  $1.30  to  buy  an  airplane 
kit.  He  had  only  35|^.  How  much  more 
money  did  he  need  before  he  could 
buy  the  airplane  kit? 

L Thefourthgraderswanttoearn$15 
to  buy  a record  player.  They  have 
earned  $9.42.  How  much  more  money 
do  they  need  to  earn? 

M The  children  want  30  records 
for  the  record  player  they  are  buying. 
Carol’s  mother  gave  them  17  records. 
How  many  more  records  do  they  want? 
N Bob  needed  75^  to  buy  a present 
for  his  sister.  He  had  59^.  How  much 
more  money  did  he  need? 
o Nancy  needed  $1.50  to  buy  a doll. 
She  had  $.89.  How  much  more  money 
did  she  need  before  she  could  buy  it? 
p Dick  had  18  old  coins  last  week. 

He  bought  some  more  old  coins  this 
week.  Now  he  has  26  old  coins.  He 
bought  how  many  old  coins  this  week? 
Q John  had  $.48.  The  puzzle  he 
wanted  to  buy  cost  $.85.  How  much 
more  money  did  he  need  to  buy  it? 

R Jim  wanted  to  buy  a model  boat 
that  cost  $.85.  He  had  $.48.  Jim 


needed  how  much  more  money  to  buy 


In  these  problems  you  were  finding  how  many  things 
were  added  or  how  many  more  things  are  needed. 


% 

1 Let  the  children  work  the  problems  on  thi 
page  independently.  Tell  them  to  read  eaci 
problem  carefully  first  and  then  to  write  a 
equation  with  a screen  (or  square)  in  place  c 
the  number  they  must  find.  Then  have  ther 
do  the  necessary  computation  and  rewrit 
the  equation,  including  the  missing  number. 

2 When  all  the  children  have  finished,  write  th 
correct  answers  on  the  board  and  let  ther 
verify  their  work.  Find  out  which  problem 
caused  difficulty,  and  discuss  them  with  th 
class.  In  the  discussion,  have  the  children  e> 
plain  what  the  numbers  and  screens  stand  fo 
in  the  equations  they  have  written  for  eac 
problem  that  caused  trouble.  They  should  rea 
ize  that  Problems  H,  I,  and  J do  not  involv 
additive  situations. 


Looking  back 

Expanded  Notes  for  this  lesson  ore  on  pages  278-279. 

Objectives 

The  child  reviews  what  he  has  learned  about  changing 
measures  to  larger  and  smaller  units. 

Vocabulary 

New  words  page  91  syrup 

Comments 

Children  often  have  difficulty  in  reducing  measures, 
that  is,  in  changing  units  to  an  equivalent  number  of 
larger  units  or  to  an  equivalent  number  of  smaller  units. 
Much  of  this  difficulty  is  caused  by  their  failure  to  relate 
such  problems  to  problem  types  they  already  know. 
Pupils  often  tend  to  think  that  measurement  situations 
belong  to  an  isolated  class  that  can  be  coped  with  only 
by  a rote  application  of  rules.  They  must  be  given  help 
in  realizing  that  these  problems  involve  multiplicative 
and  divisive  situations  with  which  they  are  already  fa- 
miliar and  require  a type  of  thinking  they  have  already 


-learned  to  use  in  solving  nonmeasurement  problem 
In  changing  units  to  an  equivalent  number  of  smallf 
units,  the  child  should  learn  to  think  in  terms  of  th 
group  of  smaller  units  that  is  equal  to  one  of  the  originc 
units.  Once  he  is  aware  of  the  number  of  units  in  eac 
group  and  the  number  of  equal  groups,  he  should  easil 
recognize  that  finding  the  number  of  smaller  units  i 
the  combined  groups  is  a simple  matter  of  multiplier 
tion.  To  change  units  to  an  equivalent  number  of  large 
units,  he  must  ask  himself  how  many  of  the  original  uni 
there  are  in  one  of  the  larger  units.  Knowing  the  numbe 
in  the  total  group  and  the  number  in  each  of  the  equ( 
groups,  he  should  have  no  difficulty  in  realizing  the 
division  will  provide  the  answer. 

This  lesson  on  the  reduction  of  measures  aims  to  teac 
the  child  how  to  analyze  problems  of  this  type.  No  ne 
number  facts  are  introduced  to  complicate  his  tas 
It  may  help  the  child  understand  what  he  is  doin 
and  prevent  his  resorting  to  trial-and-error  procedure 
if  he  is  required  to  write  equations  for  the  reduction 


He  should  be  required  to  do  this  until  he  does  under- 
tond.  For  example,  to  reduce  18  feet  to  yards,  he  should 
vrite  the  equation  18-^-3  = H.  He  should  be  able  to 
jxplain  that  the  3 represents  the  number  of  feet  in  each 
jroup  (yard)  and  the  ■ represents  the  number  of  groups 
)f  3,  or  the  number  of  yards.  To  change  6 yards  to  feet, 
le  should  write  the  equation  6X3=B.  He  should  be 
jble  to  explain  that  the  6 represents  the  number  of 
groups  of  feet,  the  3 represents  the  number  of  feet  in 
:ach  group  (or  yard),  and  the  ■ represents  the  total 
lumber  of  feet, 
iknswers 


block  2) 


\ 4 weeks 

I 7 gallons 

P 3 weeks 

} 5 yards 

J 27  feet 

Q 9 yards 

t 36  quarts 

K 32  pints 

R 20  quarts 

) 2 gallons 

L 8 yards 

S 12  pints 

i:  28  days 

M 35  days 

T 6 yards 

• 16  pints 

N 16  pints 

U 3 gallons 

3 7 yards 

H 2 weeks 

O 7 quarts 

V 18  pints 

• ^ A farmer  sold  2 gallons  of  syrup.  This  was  equal 
' how  many  quarts?  Q 
I itiNK  Each  gallon  is  equal  to  a group  of  4 quarts, 
i !i;gallons  are  equal  to  2 groups  of  4 quarts. 

‘ ii  X 4 = S.  The  2 gallons  of  syrup  were  equal  to 
jl  quarts  of  syrup. 

i Another  farmer  sold  8 pints  of  syrup.  This  was 
qual  to  how  many  quarts? 

(UNK  Each  group  of  2 pints  is  equal  to  1 quart. 

|,lj' pints  are  equal  to  9 groups  of  2 pints.  8 2 = B 

V:i|ie  8 pints  of  syrup  were  equal  to  ■ quarts. 

jl(|  3 weeks  are  equal  to  how  many  days?  B 
jiiNK  Each  week  is  equal  to  a group  of  ■ days. 

I weeks  are  equal  to  3 groups  of  7 days.  3 X 7 = B 


j)  27  feet  are  equal  to  how  many  yards?  jJJ 
iJHiNK  Each  group  of  3 feet  is  equal  to  ■ yard. 

;7  feet  are  equal  to  ■ groups  of  3 feet.  27  h-  3 = H 

ji  4 yards  are  equal  to  how  many  feet?EI 
I 35  days  are  equal  to  how  many  weeks? 

I ftdtoaching 


A 28  days  = H weeks  |r 
B 15  feet  = ■ yards  ^ 
e 9 gallons  = ^ quarts 
D 16  pints  = B gallons 
E 4 weeks  = B days 
r 8 quarts  = ■ pints 
G 21  feet  =■  yards 
H 14  days  = B weeks 
I 28  quarts  = E gallons 
J 9 yards  = ■ feet 
K 4 gallons  = B pints 
I 24  feet  = B yards 
M 5 weeks  = B days 
N 2 gallons  = E pints 
o 14  pints  = H quarts 
P 21  days  = E weeks 
Q 27  feet  = B yards 
R 5 gallons  = B quarts 
s 6 quarts  = H pints 
T 18  feet  = ■ yards 
u 24  pints  = ■ gallons 
V 9 quarts  = E pints 

f chonging  meosures  to  lorger  and  smaller  units 


1 Tell  the  children  to  refer  to  Picture  A as  they 
read  this  problem  and  the  explanatory  mate- 
rial below  it.  Be  sure  they  understand  that 
it  would  take  a group  of  4 quart  bottles  to 
hold  the  syrup  in  each  of  the  gallon  containers. 
Help  them  discover  why  they  must  multiply  4 
by  2 to  solve  the  problem.  Call  on  someone  to 
read  the  text  aloud,  saying  the  missing  num- 
bers. 

2 Have  pupils  refer  to  Picture  B as  they  read  the 
text.  Be  sure  they  understand  that  they  divide 
8 by  2 to  solve  the  problem  because  each 
group  of  2 pints  is  equal  to  one  quart.  Let  a 
child  read  the  text  aloud,  supplying  answers. 

3 Remind  the  children  to  think  of  a week  as 
equal  to  a group  of  7 days. 

4 Remind  them  to  think  of  each  group  of  3 feet 
as  equal  to  one  yard  in  working  this  problem. 

5 Call  on  pupils  at  random  to  solve  these  exer- 
cises orally.  Then,  if  you  wish,  have  them  write 
the  answers  opposite  their  identifying  letters. 

Lesson  briefs  91 
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92-94 


Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  poges  279-280. 


Objectives 

The  child  learns  to  solve  problems  in  which  he  must 
find  the  number  of  items  there  were  to  begin  with,  when 
he  knows  the  number  of  items  added  and  the  number 
that  resulted  after  they  were  added. 


Vocabulary 

New  words  page  93  wonder*;  page  94  start*,  dur- 
ing*, summer*,  sent*,  radio 


Comments 

This  is  another  type  of  problem  in  which  the  action  in 
the  situation  is  additive,  but  which  is  solved  by  sub- 
traction. In  these  problems  the  size  of  the  original  group 
is  not  known;  but  a group  of  known  size  is  added  to  it, 
and  the  size  of  the  resulting  group  is  known.  It  is  a 
kind  of  problem  that  is  met  both  in  real  situations  and 
in  textbooks,, and,  unless  special  care  is  exercised,  many 
children  find  it  difficult  and  confusing. 

This  type  of  problem  shows  very  clearly  why  making 
an  equation  is  the  first  important  step  in  problem  solv- 
ing. To  make  the  equation,  the  child  must  think  the 
problem  through.  The  equation  must  accurately  repre- 
sent the  situation;  therefore  the  child  must  understand 
the  action  of  the  problem  in  order  to  write  the  equation. 
He  must  learn  to  put  the  screen  in  the  proper  place  in  the 
equation.  He  must  then  be  able  to  copy  the  numbers 
from  the  equation  in  the  correct  form  for  computation. 
His  ability  to  do  these  two  things  demonstrates  his  un- 
derstanding of  the  problem. 

The  “See”  step  in  this  lesson  (and  other  lessons  of 
this  type)  is  designed  to  show  the  children  how  to  ana- 
lyze a problem  in  setting  up  the  equation.  The  “Com- 
pute" step  then  shows  them  how  the  computation  (which 
may  involve  a process  different  from  the  one  indicated 
in  the  equation)  is  carried  out. 

It  should  be  noted,  incidentally,  that  in  many  of  the 
lessons  which  introduce  a certain  type  of  problem,  all 
of  the  problems  are  not  necessarily  of  that  type.  For  ex- 
ample, Problems  J and  K on  page  94  are  not  of  the 
same  type  as  the  others  in  the  lesson,  and  therefore  they 
require  a different  equation.  Different  problem  types 
within  such  a set  of  problems  are  purposely  included  in 


order  to  prevent  the  pupils  from  mechanically  writinc 
the  same  type  of  equation  for  all  problems  withir 
the  set. 


Answers 

Exploring  problems: 

Note  that  numerals  representing  money  in  the  equation 
are  shown  with  the  dollar  sign  and  point  (M).  The  chile 
should  be  permitted  to  write  these  numerals  in  his  equa 
tion  in  the  form  in  which  they  appear  in  the  problenr 
(■+42^  = $1 .06)  and  to  show  his  answer  in  either  fortr 
in  the  equation — with  the  cents'  sign  (64^)  or  witi 
the  dollar  sign  and  point  ($.64)  as  he  has  it  in  hi 
computation. 


[47] +35=82 
[311  + 18=49 
[18]+14=32 
[1941+25=219 
[121+4=16 
[291+22  = 51 
[581  + 14=72 
Keeping  skillful: 

A 1220  C 


H [191  + 12=31 


[$1.69]+$.36=$2.05 
$.87+[$2.08]=$2.95 
31 -7=  [24] 

[171  + 18=35 
[$.64]+$.42=$1.06 


B 181 


339 

993 


254 

653 


94 


1 

■xploring  problems 


Jim  had  some  baseball  cards.  Bill  gaveQ 
him  15  more  baseball  cards.  Now  Jim 
□ has  41  baseball  cards.  How  many  cards 
did  he  have  to  begin  with? 


.You  do  not  know  how  many  cards  Jim 
had  at  first. 


.Number  of  cards 
Jim  had  at  first 


Bill  gave  him  15  more  cards. 


H+15 


Number  of  cards 
Bill  gave  him 


1 The  number  left  shows 
■150  how  many  cards  Jim  had 


— at  first. 

He  had  26  cards  at  first. 


This  number 

I I is  26.  Jim  had  CJ 

1 I 1 0 ~ 26  cards  at  first. 


V After  Bill  was  given  35  new  stamps 
or  his  collection,  he  had  82  stamps. 
How  many  did  he  have  to  begin  with? 
Number  of  stamps  Bill  had  at  first. 
— Number  of  stamps 
given  to  Bill.  Cj 

, Number 


l-UQC:  = Q9  stamps 

I I 0 J OL  he  has  now. 


B Don  had  a collection  of  old  coins. 
He  got  18  more  old  coins  for  his 
birthday.  Then  he  had  49  old  coins. 
How  many  old  coins  did  Don  have 
before  his  birthday? 

THINK  How  many  coins  do  you  ^ 
imagine  are  gone? 

H + 18  = 49  Subtract  18  from  49. 


_You  must  find  this  number. 


Imagine  that  the  35  stamps  are  gone. 
[Subtract  35  from  82. 

|3ill  had  ■ stamps  at  first. 


c Peggy  put  14  new  butterflies 
in  her  collection  today.  “Now  I have 
32  butterflies,”  she  said.  "I  wonder  Q 
how  many  I had  before.”  How  many 
did  she  have  the  day  before? 

93 


1 Have  the  children  read  the  oroblem.  Relate  the 
statement  under  the  problem  to  the  picture. 
The  children  should  observe  that  they  cannot 
tell  hovY  many  cards  there  are  in  the  picture. 

2 Begin  to  make  the  equation.  Explain  that  first 
VYe  v/rite  the  screen  to  shovY  that  VYe  do  not 
know  how  many  cards  Jim  had  at  first. 

3 Have  the  children  note  that  Picture  B shows 
the  next  thing  that  happens  in  the  problem. 
The  hand  is  adding  15  cards  to  the  unknown 
number  already  there.  This  is  shown  in  the 
equation  by  ‘‘  + 15”  at  the  right  of  the  screen. 

4 The  problem  states  that  now  Jim  has  41  cards. 
Have  the  children  note  that  the  picture  shows 
the  cards  arranged  as  4 groups  of  10  and  1. 
This  part  of  the  problem  is  shown  in  the  equa- 
tion by  ”41.”  The  children  must  find  the  num- 
ber that  belongs  where  the  screen  is. 

5 Explain  that  now  we  are  going  to  find  out  how 
to  compute  to  find  the  unknown  number.  Note 
that  Picture  D is  the  same  as  Picture  C. 

93 

1 In  Picture  E a ring  has  been  drawn  around  15 
of  the  41  cards.  This  is  the  number  of  cards 
added  to  the  unknown  number. 

2 In  Picture  F the  15  cards  that  were  encircled 
above  are  dimmed  off.  The  children  are  to 
imagine  that  this  group  of  cards  has  been 
taken  away.  They  should  connect  this  with  the 
subtraction  process. 

3 Have  the  children  verify  the  computation. 

4 Have  them  read  the  equation,  saying  the  miss- 
ing number.  Relate  the  equation  to  the 
problem. 

5 Study  and  discuss  the  diagram  of  the  equation. 
Have  the  children  do  the  computation. 

6 Have  the  children  explain  the  equation  in  this 
problem  in  the  way  shown  in  Problem  A. 

7 Have  the  children  do  this  problem  independ- 
ently; then  check  it  with  them  to  see  that  they 
have  the  right  equation  and  the  right  answer. 


Lesson  briefs  92>94 


D Don  said,  “I  just  put  25  new  D I Last  week  Bob  saved  some  money 

marbles  in  my  marble  box.  Now  I have  to  buy  a toy  fire  engine.  This  week  he 

219  marbles.”  How  many  marbles  did  saved  36^.  When  he  put  the  36^  with 

he  have  in  his  marble  box  before  he  the  money  he  saved  last  week,  he 

put  the  25  new  marbles  in  it?  had  $2.05.  How  much  money  did  he 

,.  , save  last  week? 

E Jim  made  4 new  model  airplanes. 

Then  he  had  16  airplanes.  How  many  J D'ck  is  saving  money  to  buy  a radio 

did  he  have  to  start  with?  kit.  The  radio  kit  costs  $2.95.  Dick  has 

$.87.  How  much  more  money  does  Dick 
need  to  buy  the  radio  kit? 

K Mary  saves  pictures  of  horses.  She 
gave  7 of  her  31  pictures  of  horses 
to  Sue.  Then  how  many  pictures 
of  horses  did  Mary  have? 

G Jim  found  14  new  stones.  He  put  ^ Tom’s  father  gave  him  a box  of  18 

them  with  his  old  stones  and  found  pencils.  Then  Tom  had  35  pencils, 

that  he  had  72  in  all.  How  many  many  pencils  did  Tom  have  before 

of  these  stones  were  old  ones?  hjg  father  gave  him  the  box  of  18? 

H Sue  bought  a book  of  12  paper  dolls.  m After  Betty  had  earned  42^,  she  had 

Then  she  had  31  paper  dolls.  She  had  $1.06.  How  much  money  did  she  have 

how  many  paper  dolls  at  first?  before  she  earned  the  42f!? 

El 

In  many  of  these  problems  you  were  finding  out 
how  many  things  there  were  to  begin  with. 


F Ann  counted  her  postcard  collection 
in  May.  During  the  summer  her  friends 
sent  her  22  more  postcards.  Then 
she  had  51  postcards.  How  many 
did  she  have  in  May? 


Q Keeping  skillful 


□ 782 -1-438  = 3 

A 

35^7  = 3 

G 

36-H9  = a 

M 

5X6  = 0 

O 386-1-8  = 567 

B 

9X3=B  0 

H 

4X7  = 0 

N 

32H-8  = a 

□ 0-1-502  = 841 

C 

28-^4  = a 

1 

32H-4  = a 

O 

4X5  = B 

□ 615  + 378  = H 

D 

30-f-6  = a 

J 

7X5  = a 

P 

14-:-7  = H 

B 6-1-449  = 703 

E 

8X4  = a 

K 

9X2  = ffl 

Q 

5X5  = B 

□ 267-1-0  = 920 

r 

3X7  = H 

L 

24-1-3  = 0 

R 

6X6  = B 

94 


1 Direct  the  children  to  work  independently  on 
Problems  D to  M.  Hove  them  read  the  prob- 
lem, moke  the  equation  with  the  screen  in  the 
proper  place,  write  the  numbers  in  computa- 
tional form,  compute,  and,  finally,  rewrite  the 
equation  with  the  missing  number  in  it.  Warn 
the  children  that  some  of  the  problems  are 
not  like  the  others  [Problems  J and  K]. 

2 Supply  answers  and  have  the  children  verify 
their  work.  Discuss  those  problems  that  caused 
trouble.  In  discussing  the  problems,  use  the 
type  of  explanation  of  the  equation  shown  for 
Problem  A,  page  93. 

3 Direct  the  children  to  copy  these  numbers  in 
computational  form  and  compute.  Tell  them 
that  they  must  decide  in  each  exercise  whether] 
to  add  or  subtract.  If  they  have  difficulty  with 
these  exercises,  spend  more  time  with  prob 
lems  like  those  on  pages  88-90  and  92-94. 

4 Use  these  exercises  orally;  then  have  the  chil 
dren  write  the  answers. 


95-96 


Using  arithmetic 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  practices  to  acquire  skill  in  problem  solving. 

Vocabulary 

New  words  page  95  pail*,  rubber*,  castle*,  flagpole*; 
page  96  rode*,  walked*,  wading,  pool* 

Comments 

In  doing  the  work  on  pages  95  and  96,  the  child  will 
practice  problem  solving  and  will  get  more  experience 
in  writing  equations  and  selecting  the  correct  arithmetic 
process  to  use  with  each  equation.  All  four  processes 
are  called  for  in  this  set  of  problems.  Problem  situations 
of  the  type  taught  on  the  preceding  pages  are  included. 

With  problem  sets  of  this  kind,  which  are  planned  to 
provide  miscellaneous  practice,  it  is  always  well  to 
have  the  children  work  the  problems  independently  first, 
and  delay  discussion  until  after  they  have  made  their 
own  attempts  to  solve  them.  A detailed  discussion  of 


the  problems  may  cause  the  children  to  lose  interest  in 
working  them;  so  it  is  better  to  let  the  children  work 
the  problems  before  discussing  them.  The  sets  of  prob] 
lems  labeled  ‘‘Using  arithmetic"  are  intended  to  be 
practice  sets  and  should  be  treated  as  such,  but  there 
should  always  be  adequate  discussion  of  the  problem] 
when  the  children  have  completed  them,  and  particj 
ularly  of  those  with  which  several  of  the  children  hav] 
had  difficulty. 

In  Problem  L on  page  95,  and  Problems  N and  R oil 
page  96,  the  child  learns  to  generalize  the  comparison 
idea  by  applying  it  to  units  other  than  counting  units 
He  finds  that  he  can  think  of  feet,  pounds,  or  degree! 
in  the  same  way  that  he  thinks  of  objects.  In  other  words 
to  find  how  much  larger  one  group  is  than  another,  h| 
thinks  of  the  individual  objects  in  each  group  and  use 
certain  techniques  to  compare  the  groups  and  solve  thj 
problem.  Now  he  finds  that  the  same  techniques  caj 
be  used  to  compare  pounds,  feet,  degrees,  or  anythin] 
expressed  in  a unit  of  measure. 


Answers 

Using  arithmetic: 

A $.65  f- $.29=  [$.94] 

B $.89+ [$.61]  =$1.50 

C55?-25^=[30^] 

D [27] +15  = 42 
E 226-120=  [106] 

F 2U-3«=[7] 

G 4X8=  [32] 

H 18H-2=[9] 

I 33^-19^=[14tf] 
Keeping  skillful  (block  1): 
A 394  E 163 

B 1256  F 39 

C 263  G 772 

D 293  H 809 

(block  3) 

A 12  feet 
B 3 weeks 
C 3 quarts 
D 32  quarts 


J 6X2^=[12^] 

K 27-^9=  [3] 

L 25-12=[13] 

M 26-17=  [9] 

N 33-19=[14] 

O 53-9=  [44] 

P $1.45  + $1.65-[$3.10j 
Q [$4.30] +$.75= $5.05 

R 79-63=  [16] 

I 333  M 81 

J 503  N 1050 

K 25  O 887 

L 2365 


E 10  pints 
F 6 yards 
G 7 gallons 
H 14  inches  long 


I 20  ounces 
J 32°  above  0 


Jsing  arithmetic 

1 On  the  way  to  the  beach,  Jim  bought 
land  pail  for  29^  and  a big  rubber 
1*1  for  65^.  How  much  did  these  two 
ngs  cost  in  all?  n 

? i5 $.29  = a ^ 

i'IIa  rubber  horse  that  Jim  also 
Ifnted  to  buy  cost  $1.50.  He  had  89?! 
t.  How  much  more  money  did  he 
3d  to  buy  the  rubber  horse? 
l9 a = $1.50 

; Ellen  had  55^  when  she  went 
ithe  beach.  She  paid  25^  for  a cap. 
iw  much  money  did  she  have  left? 

'i  — 25^  = m 

\ Sue  and  Ann  were  lookihg  for  shells, 
lie  said  to  Ann,  “How  many  shells 
I you  have  when  we  started?”  Ann 
d,  “I  don’t  know,  but  I have  42  now, 
d I found  15  today.”  How  many 
3lls  did  Ann  have  to  start  with? 

15  = 42 

j Bill  and  Tom  counted  the  stones 
|iy  found.  Bill  said  that  he  had 
' i5  stones.  Tom  said,  “All  I have  is 
|D  stones.”  Bill  had  how  many  more 
nes  than  Tom? 

5 120  = B 


Three  girls  shared  the  cost  of  a box 
popcorn  equally.  The  popcorn  cost 
f.  How  much  did  each  girl  pay?  gj 


G To  make  a large  sand  castle,  each 
of  4 boys  carried  8 pails  of  sand. 

How  many  pails  of  sand  did  they  use 
to  make  the  sand  castle? 

H 18  children  at  the  beach  made 
sand  castles.  2 children  worked 
on  each  castle.  How  many  castles 
did  they  make? 

I Don  paid  19^  for  a rubber  duck  and 
33^  for  a toy  boat.  He  paid  how  much 
less  for  the  rubber  duck  than  for  the 
toy  boat? 

J Nancy  took  6 empty  bottles  to  the 
beach  store.  The  clerk  gave  her  2^ 
for  each  bottle.  How  many  cents  did 
he  give  her? 

K Ann  makes  pictures  with  shells. 

She  uses  9 shells  for  each  picture. 

How  many  pictures  can  she  make 
with  27  shells  she  found  on  the  beach? 


I The  beach  house  is  12  feet  high. 

The  flagpole  next  to  it  is  25  feet  high. 
How  much  higher  is  the  flagpole  than 
the  beach  house? 

THINK  You  know  you  subtract  to  find 
how  much  larger  one  group  is  thann 
another.  You  also  subtract  to  find 
how  much  higher  one  thing  is  than 
another. 

Choosing  the  process  and  making  equations  in  problem  solving  95 


1 Ask  the  children  to  work  Problems  A to  E.  Ex- 
plain that  in  these  problems  the  equations  have 
been  partly  made  for  them  and  that  they  are 
to  complete  them  by  deciding  which  arith- 
metic action  occurs  in  each  problem,  writing 
the  sign  for  that  action  in  the  equation,  doing 
the  computation,  and,  finally,  writing  the  com- 
pleted equation. 

2 Have  the  children  work  independently  on  Prob- 
lems F to  R (M  to  R are  on  page  96).  They 
should  write  the  equation,  do  the  computation, 
and  rewrite  the  equation  with  the  computed 
number  in  it. 

3 The  paragraph  labeled  “Think”  is  to  help 
the  child  think  about  the  problem  in  the  way 
that  is  necessary  for  solving  it.  Point  out  to  the 
children  that  this  paragraph  goes  with  Problem 
L,  and  that  it  will  help  them  if  they  have  diffi- 
culty with  the  problem,  or  that  they  can  use  it 
to  see  that  they  have  solved  the  problem 
correctly. 

Lesson  briefs  95-96 


M 26  boys  rode  to  the  beach.  17  boys 
walked  to  it.  How  many  fewer  boys 
walked  to  the  beach  than  rode? 

N Tom  said  his  baby  sister  weighed 
19  pounds.  Mary  said  her  little 
brother  weighed  33  pounds.  How 
much  less  did  Tom’s  baby  sister  weigh 
than  Mary’s  little  brother? 

THINK  You  know  you  subtract  to  find 
how  much  smaller  one  group  is 
than  another.  You  also  subtract  to  find 
how  much  less  one  thing  weighs  Q 
than  another. 

o Dick  had  53  shells.  He  gave  away 
9 of  them.  How  many  did  he  have  left? 


p Ann  earns  money  by  looking  after 
small  children  at  the  wading  pool. 

One  week  she  earned  $1.45.  The  next 
week  she  earned  $1.65.  How  much  did 
she  earn  in  the  two  weeks? 

Q After  Ann  put  75^  in  her  bank,  she 
counted  the  money  in  it.  She  had 
$5.05  in  all.  How  much  money  was 
in  her  bank  before  she  put  in  the  75)f? 

R A sign  on  the  beach  said  that 
the  temperature  of  the  water  was 
63  degrees,  and  the  temperature 
of  the  air  was  79  degrees.  How  much 
colder  was  the  water  than  the  air?  |-j 
79 63  = S « 


B 

Keeping  skillful 

□ 

B 

A 

907-513  = * 

□ 

16^4  = 0 

□ 

4 yards  = B feet 

B 

228-T640-f-388  = S 

□ 

5X7  = 0 

□ 

21  days  = 0 weeks 

C 

437 -+-^  = 700 

B 

8X3  = 0 

B 

6 pints  = 0 quarts 

D 

365  - 72  = H 

□ 

36^6  = 0 

□ 

8 gallons  = 0 quarts 

E 

54-f  26-+-83  = ^ 

Q 

m 

CVJ 

B 

5 quarts  = B pints 

F 

g-l- 18  = 57 

□ 

24^3  = 0 

□ 

18  feet  = 0 yards 

G 

412-1-360  = 0 

3X4  = 0 

B 

28  quarts  = 0 gallons 

H 

5672  - 4863  = S 

□ 

8X2  = 0 

□ 

Which  is  longer,  a stick 

1 

238-1-®  = 571 

O 

3OH-5  = 0 

1 foot  long  or  a stick 

J 

56-1-293-1-154  = 0 

□ 

9X3  = 0 

14  inches  long? 

K 

S -1-35  = 60 

□ 

4X8  = 0 

n 

Which  is  more,  20  ounces 

L 

5000-2635  = 0 

□ 

15^5  = 0 

of  beans  or  a pound 

M 

37-1- 15-1- 29  = S 

ca 

28-i-4=B 

of  beans? 

N 

800-1-250  = 0 

a 

2X7  = 0 

□ 

Does  water  freeze  at  32° 

O 

408 -1-112 -1-367  = a 

36-^9  = a 

below  0°  or  32°  above  0°? 

1 The  paragraph  labeled  "Think"  will  help  the 
pupils  with  Problem  N and  will  give  them  a 
way  to  check  their  equation. 

2 Discuss  any  of  the  problems  on  pages  95  and 
96  that  caused  difficulty. 

3 Have  the  children  write  these  exercises  in  com- 
putational form  and  do  the  computation.  Sup- 
ply answers  for  the  children  to  use  in  verifying 
their  work.  Direct  them  to  find  and  correct  any 
mistakes  they  may  have  made. 

4 Call  on  the  children  at  random  for  the  answers. 
After  each  child  has  had  a chance  to  respono 
orally,  ask  the  children  to  write  the  answer 
for  each  basic  fact  beside  its  identifying  lettei 
on  their  papers. 

5 These  exercises  can  be  used  for  oral  practice 
Call  on  the  children  at  random,  and  be  sure 
that  each  child  responds  at  least  once. 


Thinking  straight 


Expanded  Notes  for  this  lesson  ore  on  pages  280-281. 


Objectives 

The  child  begins  to  learn  about  rounding  off  numbers 
and  approximate  measurements. 


Vocabulary 

New  words  page  97  nearly*,  off*,  better*,  height 

Comments 

Because  mathematics  is  a precise  science  and  many 
arithmetic  problems  require  exact  answers,  children 
sometimes  get  the  idea  that  they  must  always  have 
exact  answers. 

In  some  situations  an  exact  answer  about  a quantity 
is  of  little  value;  in  others,  it  is  actually  impossible  to 
arrive  at  an  exact  answer.  At  the  same  time,  there  are 
pitfalls  in  using  numbers  to  obtain  approximate  answers, 
and  the  child  should  understand  what  they  are.  One 
such  pitfall  is  illustrated  in  Picture  A on  page  97.  Before 
working  with  this  picture,  special  attention  should  be 


paid  to  the  meaning  of  "enough."  Children  will  readil 
understand  (especially  in  connection  with  the  sharing  o 
something  edible)  that  too  little  will  not  go  around.  The 
will  recognize  from  this  that  when  an  exact  answer  is  nc 
required — but  it  is  essential  to  have  enough — the  ap 
proximation  should  always  be  made  on  the  plus  c 
"more  than”  side  of  the  exact  amount  known  to  b 
needed. 

It  might  be  well  to  have  some  classroom  discussio 
of  the  occasions  when  an  approximate  answer  is  muc 
more  appropriate  than  an  exact  answer,  and  vice  versi 
In  general,  approximations  are  used  conversational 
and  when  measuring  continuous  quantities  such  as  yarc 
miles,  gallons,  etc.  As  examples,  you  might  consid 
these  two  situations:  When  buying  carpet  for  the  ha 
would  you  use  exact  or  approximate  measurement 
When  telling  a friend  the  price  of  a dress,  would  you  I 
most  likely  to  state  the  exact  or  an  approximate  pric 

Children  should  be  familiar  with  the  following  e 
pressions,  even  though  not  all  of  them  are  used  in  t 


98 


text:  ‘‘nearest  foot,“  “approximate  cost/‘  “round  num- 
ber,“ and  “rounding  off.“ 

When  discussing  rounding  off  numbers,  be  sure 
pupils  understand  the  different  ways  in  which  this 
may  be  accomplished,  and  see  that  they  have  some  oral 
practice  in  rounding  off  numbers  to  the  nearest  easily 
manageable  unit — 5,  10,  or  100,  for  example.  Sometimes 
the  round  number  will  be  less  than  rather  than  greater 
than  the  number  being  rounded  off.  The  exercises  in  the 
lesson  require  rounding  off  in  both  upward  and  down- 
ward directions. 

Answers 

A Ann  looked  harder  at  the  dollar  side  of  the  point  than 
at  the  cents‘  side.  She  did  not  round  off  the  sum  to  the 
nearest  dollar  or  even  to  the  nearest  half  dollar. 

B It  is  better  to  estimate  too  much  rather  than  too  little 
in  a situation  like  this.  Ask  the  class  if  the  clerk  would 
be  satisfied  to  be  given  “about  the  right  amount"  if  it 
^fell  short  of  the  asking  price. 

C 6 feet 
D About  1 1 feet 


E About  4 feet 

F Yes,  because  900  is  the  nearest  round  number  to  897. 
G 80,  since  nothing  in  the  situation  requires  the  amount 
described  to  be  more  than  the  total. 

H Because  they  bought  nearly  2 pounds. 

I  $19,  $26;  $20,  $25 

J 2050,  since  they  want  to  be  sure  they  have  enough 
chairs. 


i Thinking  straight  Sometimes  an  answer  that  is  not  exact  but  is 

nearly  correct  will  tell  you  all  you  need  to  know. 


( But  it  costs  1 
J nearly  $2.00,1 
I Ann.  Doyour 
have  that  J 
kWnuchPy^ 


Ij!  In  Picture  A,  Sue  rounded  off 
he  exact  cost  of  the  doll  to  the  next 
iOllar.  What  was  wrong  with  the  way 
inn  rounded  off  the  cost  of  the  doll? 

) Why  was  Sue’s  way  better? 

I In  Picture  B,  each  boy  rounded  off 
Js  height  to  the  nearest  foot.  ^ 

Ij  feet  2 inches  to  the  nearest  foot  is  “ 
S feet. 

I Is  10  feet  11  inches  about  10  feet 
I about  1 1 feet? 

Is  4 feet  5 inches  about  4 feet 
about  5 feet? 

380  children  went  to  a school  fair 
hthe  morning,  and  517  children  went 
j;  the  fair  in  the  afternoon.  Ellen  said, 

(‘In  round  numbers,  900  children 
hent  to  the  school  fair.”  Was  she  El 
lirrect? 


0 Each  of  48  boys  and  36  girls  bought 
an  apple  at  the  fair.  Imagine  that  you  p| 
are  telling  someone  about  how  many  ^ 
apples  they  bought  altogether.  Which 
is  the  better  round  number  to  use, 

80  apples  or  100  apples? 

C3  Mary  bought  13  ounces  of  peanuts, 
and  Don  bought  14  ounces  of  peanuts.  Q 
Why  would  it  be  wrong  to  say  that  they 
bought  about  1 pound  in  all? 
n The  fourth  graders  earned  $19.23, 
and  the  fifth  graders  earned  $25.91.  « 
To  the  nearest  dollar,  how  much  did 
each  grade  earn?  What  other  round 
numbers  might  you  use  for  each 
amount? 

□ If  you  needed  2019  chairs  for  a 
show,  which  would  be  a better  number  Q 
to  use  when  getting  the  chairs, 

2050  chairs  or  2000  chairs?  Why? 


1 Use  Picture  A in  connection  with  Problems  A 
and  B.  Discuss  the  terms  “rounding  off"  and 
“round  number.”  Be  sure  the  children  see  why 
Ann  did  not  use  good  judgment,  as  stated  in 
the  answer  key. 

2 Discuss  the  meaning  of  “nearest  foot."  Use  Pic- 
ture B with  Problems  C,  D,  and  E. 

3 Class  discussion  should  elicit  the  answers  pro- 
vided in  the  answer  key. 

4 Have  a pupil  read  this  problem  aloud.  Ask  the 
class  how  many  ounces  are  in  a pound  and 
how  close  each  child  came  to  buying  a pound 
of  peanuts.  Then  ask  how  many  peanuts,  to 
the  nearest  pound,  they  bought  altogether. 

5 Discuss  the  problem  and  let  the  children  justify 
their  answers. 

6 Be  sure  they  understand  why  an  approximate 
answer  is  not  good  unless  it  is  more  than  2019. 
Once  they  have  made  the  correct  choice  be- 
tween the  two  numbers  offered,  let  them  select 
a closer  approximation,  such  as  2025  or  2020. 

Lesson  briefs  97 


100 


98-100  Thinking  straight 

Expanded  Notes  tor  this  lesson  ore  on  pages  282-283. 

Obiectives 

The  child  begins  to  learn  how  to  compute  mentally, 
and  how  to  use  short  cuts  to  do  so. 

Vocabulary 

New  words  page  98  let's*,  good*,  even*,  right*; 
page  99  hard*;  page  1 00  sharp*,  seems*,  our* 

Comments 

Mental  calculation  is  actually  much  easier  than  it  ap- 
pears to  be,  but  it  requires  an  approach  to  the  handling 
of  numbers  different  from  that  used  in  working  with 
pencil  and  paper.  For  example,  in  adding  or  subtracting 
on  paper,  it  is  customary  to  start  with  the  ones’  column 
and  work  through  the  tens  to  the  hundreds,  etc.  But 
in  mental  calculation  the  opposite  approach  is  usually 
followed:  the  hundreds  or  tens  are  computed  first,  and 
the  ones  last.  This  approach  will  not  be  entirely  strange 
to  the  children,  since  it  is  the  method  they  were  taught 
to  use  in  counting  sums  of  money  (page  73),  beginning 
with  dollars  and  ending  with  cents. 

The  lesson  should  begin  with  oral  practice  in  round- 
ing off  numbers  upward  and  downward  to  the  nearest 
5,  10,  50,  100,  etc. 

In  working  with  the  exercises,  no  child  should  be 
required  to  try  work  beyond  his  capacity.  He  should, 
however,  be  encouraged  to  experiment  with  the  short 
cuts  illustrated  on  pages  98  to  100,  because  mental 
calculation  is  a tool  he  will  use  all  through  his  life.  It 
is  not  expected  that  success  will  be  achieved  in  this 
lesson  or  even  in  this  grade.  Your  aim  should  be  to 
stimulate  the  child's  interest  in  the  short  cuts  of  mental 
calculation  so  that  the  motivation  for  using  some  of 
them  will  come  from  within  the  child  himself. 

Answers 

Page  98: 

(block  1)  A When  Don  changed  57  to  60,  he  added  3 
more  ones.  B The  30  Ann  subtracted  was  8 less  than  the 
amount  she  had  to  subtract.  C When  38  was  changed  to 
34,  the  difference  of  4 still  remained  to  be  subtracted. 
Other  ways  to  subtract  38  from  84:  84—40=44, 
44+2=46;  80-40=40,  4+2=6,  40+6=46; 

80  — 30  = 50,  50—8=42,  42+4=46;  D In  subtracting 


30  instead  of  28,  you  took  away  2 more  than  you  should 
have;  so  now  you  must  add  2.  50  — 30  = 20,  20  + 2 = 22; 
E 58-28=30,  30-8=22 


(block  2) 

A 88 

E 130 

(block  3) 

A 49 

E 23 

B 113 

F 140 

B 7 

F 54 

C 111 

G 114 

C 71 

G 11 

D 116 

H 117 

D 21 

H 24 

Page  99: 

(picture)  0 813+300=1113,  1113+100=1213, 
1213-10  = 1203 

(block  1)  A In  changing  390  to  400,  she  added  10.  B Be- 
cause so  far  she  has  added  only  the  hundreds.  After 
she  added  the  tens,  she  still  had  to  add  the  ones. 

D 325+300=625,  625-1=624;  E 300  + 299  = 599, 
600 + 25 = 625,  625  - 1 = 624;  F 300 + 300 = 600, 
25-1=24,  600+24=624 

(block  2) 

A 340  D 533  G 389  J 1838 

B 1340  E 1133  H 1182  K 1553 

C 820  F 609  I 1582  L 1198 

Page  100: 

(block  1)  A To  make  the  last  2 figures  of  210  like  the 
last  2 figures  of  125,  he  added  15.  B He  took  away  10 
from  210  before  he  subtracted.  Yes.  110  is  15  less  than 
the  number  he  has  to  subtract.  C Because  it  was  easier 
and  faster.  He  mentally  put  the  25  aside  to  be  sub- 
tracted later.  D 459-259=200,  59-7=52, 
200-50=150,  150-2=148;  E 407-200=207, 
207-57=150,  150-2=148;  F Add  it  to  140.  Because 
the  number  you  subtracted  was  1 too  many. 


(block  2) 

A 23  D 129  G 97 

B 107  E 58  H 177 

C 100  F 208  I 266 


J 264 
K 58 
L 139 


Thinking  straight 


nn.can  yow  subtracl- 
!8  from  dH  without 


You  re  good  ! But  I 
would  tnink  of  the  57 
os  60  and  add  that  to 

64.  64  plus  60-124. 

Then  I wou Id  su btract 
>===^Vj.  124  mir 
^^•^3-121 


Even  if  we  did 
it  in  different 
ways,  we  both 
got  the  same 


C3  In  Picture  B,  why  did  Don 
subtract  3? 

Q In  Picture  C,  why  did  Ann 
subtract  8? 

js  In  Picture  D,  why  did  Jane 
subtract  4?  Can  you  think  of 
pnother  way  to  subtract  38  from  84? 

) kdd  in  your  head. 

'1»  26  + 62  = 0 E 52  + 78  = B 

'{}  17  + 96  = B -r|  F 45  + 95  = a 

i:  91 + 20  = a tie  81  + 33  = 0 

t ||>  69  + 47  = a H 84  + 33  = a 


□ How  would  you  subtract  28  from  50 

in  your  head?  One  way  is  to  begin  Q 
by  subtracting  30  from  50.  Then  what 
would  you  have  to  do? 

50-30  = 20  20 2 = m 

□ Another  way  is  to  begin  by 
subtracting  28  from  58.  58  — 28  = B.CJ 
What  would  you  do  next? 

Subtract  in  your  head. 

A 92-43  = B E 50-27  = B 
B 71-64  = H^f  96-42  = B 
c 86-15  = Btl  6 79-68  = " 

D 35-14  = B H 63-39  = B 
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1 Let  two  boys  act  out  Picture  A.  Ask  another 
child  to  explain  why  Bob  added  11  to  the  first 
total.  The  rest  of  the  class  should  act  as  a 
participating  audience,  checking  what  is  being 
said  in  their  heads,  if  they  can,  or  by  making 
penciled  notes.  Proceed  in  the  same  way  to 
dramatize  Picture  B,  with  different  children 
for  the  actors.  Use  Exercise  A in  connection 
with  this  picture. 

2 Let  two  girls  dramatize  Picture  C and  answer 
Question  B.  Follow  the  same  procedure  with 
different  girls  for  Picture  D and  use  Exercise 
C in  this  connection.  Class  discussion  of  the 
second  question  should  elicit  some  of  the  pos- 
sibilities listed  in  the  answer  key. 

3 Class  discussion  should  bring  out  answers  simi- 
lar to  those  provided  in  the  answer  key. 

4 Let  pairs  of  children  choose  exercises  from 
these  columns  to  act  out  for  the  class.  Let  the 
class  decide  if  they  have  chosen  a good  way 
to  do  the  exercise. 


I can  try,  El  lea  I 

800  plus  4004200] 
Next  I can  add  ^ 
13  more  and  get 
!I3.  Then  I have 


Here's  my  way,  Ann. 
800  plus  300-1100. 
Oh  my!  Now  I have 
to  find  the  sum  of 


That's  not  hardi  1 
Just  add  10  to  40.  + 
That's  100.  Then  add 
3 more.  Now  you  J 
have  103  to  add  f 
to  1100.  1 100  plus  I 
I03-I20ir^ 


hn,  I think  1 have  another  i 
j/ayl  800  plus  340-1140.  Bun 
;00is  13  less  than  813.  Sol 
dve  to  add  13.  That  will  make! 


3 In  Picture  A,  why  did  Ann  have 
to  subtract  10? 

I Il3  In  Picture  B,  why  did  Ellen  need 
Ito  find  the  sum  of  90  and  13?  When 
lAnn  added  lUto  90,  why  did  she 
lave  to  add  3 more? 

Ilia  Which  of  these  3 ways  of  finding 
:he  answer  do  you  think  would  be 
easiest  for  you?  Why? 

|\dd  in  your  head, 
jiv  190+ 150  = ■ 

701  + 639  = ■ 0 

545  + 275  = ■ 

423+ 110  = ■ 


0 How  would  you  add  325  and  299 
in  your  head?  You  might  begin  to  addFl 
in  this  way:  325  + 300  = ■.  What 
would  you  do  next? 

□ Another  way  would  be  to  add  299 
to  300.  300  + 299  = ■.  What  would 
you  need  to  do  next  to  find  the  answer? 

D Can  you  think  of  any  other  way 
to  add  325  and  299? 


E 631  + 502  = ■ 
F 319  + 290  = B 
G 205+ 184=  ■ 
H 852  + 330  = B 


I 890  + 692  = ■ 
J 975  + 863  = ■ 
K 806  + 747  = ■ 
(.  999  + 199  = ■ 


1 Let  different  pairs  of  children  act  out  Pictures 
A to  D,  one  pair  to  each  picture,  while  the 
class  checks  what  is  being  said.  If  children 
are  unable  to  do  this  in  their  heads,  allow 
them  to  use  pencil  and  paper. 

2 A fourth  way  is  shown  in  the  answer  key. 

3 Have  the  pupils  answer  the  questions  in  Exer- 
cises A to  C orally. 

4 Class  discussion  should  bring  out  answers  simi- 
lar to  those  provided  in  the  answer  key. 

5 Select  pairs  of  children  to  choose  exercises 
from  these  columns  to  dramatize  before  the 
class.  Their  dialogue  should  be  closely  fol- 
lowed and  checked  for  accuracy  by  the  rest 
of  the  class.  If  you  feel  extra  written  work  is 
desirable,  you  may  use  these  exercises  for  this 
purpose  as  well. 
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Lesson  briefs  98-100 


log 

1 Let  different  pairs  of  children  dramatize  Pic- 
tures A to  D,  one  pair  for  each  picture. 

2 Let  the  children  answer  the  questions  in  Exer- 
cises A to  C. 

3 Class  discussion  should  bring  out  answers  simi- 
lar to  those  provided  in  the  answer  key. 

4 Select  pairs  of  children  to  dramatize  exercises 
from  these  columns  before  the  class.*  Their 
dialogue  should  be  closely  followed  by  the 
rest  of  the  class  and  checked  for  accuracy. 
Children  may  make  penciled  notes  if  they 
need  to  do  so.  These  exercises  may  also  be 
used  for  extra  written  work. 


lUl  Using  arithmetic 

Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  practices  solving  problems  of  the  types  taught 
to  this  point. 

Vocabulary 

New  words  page  101  pet*,  too*,  meal*,  collar 

Comments 

As  with  other  sets  of  problems  provided  for  general 
practice,  these  should  be  thought  through  and  solved 
by  the  children  before  there  is  any  discussion  of  them. 
Such  a procedure  will  prevent  the  children  from  losing 
interest  in  work  that  presents  no  challenge. 

It  is  very  important  that  the  children  continue  to  write 
equations  for  all  problems,  because  this  forces  them  to 
think  about  what  happens  before  they  compute  and 
also  shows  very  clearly  what  their  thinking  has  been. 
Be  sure  that,  after  pupils  have  finished,  individual  and 
102  common  difficulties  are  cleared  up  by  discussion. 


Answers 

A 9X4=36 

B $10.00- $7.85=  [$2.15] 

C $.35  + $.22  + $.40=[$.97] 

D $10.00-$7.50=[$2.50] 

E $2.75  + $.40=[$3.15]  or  $.40  + $2.75=  [$3.15] 
F 4X8=[32] 

G 2X8=[16] 

H 26<t.^Ai=[9] 

I 3X8^=[24^] 

J 16  — 14=  [2];  2 ounces  less 
K 4X8=,[32] 

L 19^  + 69^  + 15^=  [$1.03] 

M 16tf-2^  = [8] 

N $2.00- $1.35=  [$.65] 

O 25«+[13«]=38^ 


□ In  Picture  A,  why  did  Bob  subtract 
15  from  100?  E3 

□ In  Picture  B,  why  did  Jim  add  10 
to  75?  Is  this  way  easier  than  the  way 
Bob  tried  next?  Why  did  Bob  subtract 
15  from  100? 

B In  Picture  C,  why  did  Jim  subtract 
100,  not  125,  from  210?  Why  did  he 
next  have  to  subtract  25  from  110? 
Subtract  in  your  head. 

A 198-175  = ® 

B 470-363  = 0 
c 234-134  = 0 H 
0 570-441  = 0 


B Without  using  a pencil,  how  would 
you  subtract  259  from  407?  Begin  Q 
by  subtracting  259  from  459. 

B If  you  begin  by  subtracting  200 
from  407,  what  will  you  do  next? 

□ Another  way  is  to  round  off  both 
numbers  like  this:  400  — 260  = 140. 
Now  what  must  you  do  with  the  7 
in  407?  Why  should  you  next  add  1? 


313- 

726- 

847- 

689- 


■255  = a 
■518  = a 
■750  = ® 
■512  = 3 


I 967-701  = 0 
j 690- 426  =S 
K 708-650=11 
i 986 -847  = a 


H The  4 cans  of  cat  food  that  Mary 
bought  cost  36?!  in  all.  How  much  did 
each  can  cost? 

I The  clerk  sold  3 snails  to  Don. 

The  snails  cost  8?!  apiece.  How  much 
did  Don  pay  for  the  3 snails? 

j The  clerk  said  .that  a can  of  dog 
food  weighed  14  ounces.  This  was 
how  much  more  or  how  much  less 
than  one  pound? 

K The  clerk  said  that  Nancy  should 
give  her  kitten  about  8 ounces  of  cat 
food  each  day.  About  how  much  cat 
food  does  she  need  to  feed  her  kitten 
for  4 days? 

1 Dick  bought  some  fish  food  for  19?!, 
some  bird  seed  for  69?!,  and  some 
turtle  food  for  15^.  How  much  in  all 
did  these  things  cost? 

M Jim  bought  2 small  snails.  He  paid 
16?!  for  them.  How  much  did  the  snails 
cost  apiece? 

N Jim  also  bought  a dog  collar  that 
cost  $1.35.  He  paid  for  the  collar  with 

2 one-dollar  bills.  How  much  money 
should  the  clerk  have  given  him? 

o Ann  had  a quarter  to  spend.  She 
wanted  to  buy  a turtle  that  cost  38?!. 
How  much  more  money  did  she  need? 

EJ  101 
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1 Have  the  children  work  these  problems,  using 
the  following  procedures  with  each.  First,  read 
the  problem  and  think  through  the  situation; 
make  an  equation  with  the  screen  to  show 
what  happened;  write  the  numbers  in  compu- 
tational form  and  compute;  and,  finally,  re- 
write the  equation  with  the  missing  number 
in  it. 

2 Since  the  action  in  this  problem  is  imagined, 
it  does  not  matter  in  what  order  the  addends 
are  written  in  the  equation.  Any  equation  that 
includes  all  the  numbers,  includes  the  proper 
signs,  and,  after  computation,  shows  the  cor- 
rect answer  should  be  accepted. 

3 Discuss  the  problems  and  the  equations  and 
answers  the  children  have  written  for  them. 
Find  out  which  problems  caused  trouble,  and 
be  sure  the  children  understand  them  before 
going  on. 


Using  arithmetic  ^ 

The  clerk  at  the  pet  store  said 
lat  one  fish  tank  would  hold  9 gallons 
f water.  This  tank  would  hold  how 
lany  quarts  of  water? 

When  John  was  in  the  pet  store, 
man  bought  a bird  for  $7.85.  He  gave 
le  clerk  a ten-dollar  bill.  How  much 
loney  should  the  clerk  have  given 
im? 

John  bought  one  fish  that  cost  B 
,.35,  another  that  cost  $.22,  and 
third  fish  that  cost  $.40.  How  much 
id  John  spend  for  these  three  fish? 

Nancy  came  to  the  pet  store,  too. 
he  bought  a kitten  for  $7.50.  She 
aid  for  it  with  a ten-dollar  bill, 
ow  much  money  should  the  clerk 
ave  given  her? 

, Carol  bought  a basket  for  $2.75 
hd  some  cat  food  for  $.40.  How  much 
1 all  did  she  pay  for  the  basket  andpj 
,ie  cat  food? 

: Mary  bought  4 small  cans  of  cat 
)od.  Each  can  had  8 ounces  of  food 
jji  it.  How  many  ounces  of  cat  food  did 
ifie  buy  altogether? 

Mary  said  that  her  cat  eats  8 
unces  of  food  at  each  meal.  She  feeds 

E two  times  a day.  How  many  ounces 
f food  does  her  cat  eat  each  day? 


102-104  Moving  forward 

lExpanded  Notes  for  this  lesson  ore  on  pages  284-285. 


'Objectives 

jThe  child  learns  the  multiplication  basic  facts  for  the 
groups  40,  42,  45,  48,  and  49. 


Vocabulary 

iNew  words  page  104  David* 

'Icomments 

I’he  multiplication  basic  facts  in  this  lesson  are  the  first 
;new  multiplication  basic  facts  taught  in  this  book.  All 
■previous  lessons  dealing  with  multiplication  reviewed 
ibasic  facts  that  had  been  taught  in  Book  3.  Be  sure  to 
allow  sufficient  time  for  the  children  to  learn  the  new 
facts  thoroughly  before  going  on  to  the  next  lesson. 

I The  pictures  that  illustrate  the  basic  facts  taught  in 
this  lesson  have  been  arranged  so  that  a basic  fact  and 
its  reverse  can  be  taught  together.  The  objects  in  each 
jPicture  can  be  viewed  either  as  in  horizontal  rows  or 
ias  in  vertical  rows.  For  example,  in  Movie  A,  in  the  top 


scene  there  are  five  horizontal  rows  of  eight  shells 
each  or  eight  vertical  rows  of  five  shells  each.  This  ar- 
rangement shows  the  child  very  clearly  that  the  total 
number  of  shells  is  the  same  whether  they  are  regarded 
as  5 eights  or  as  8 fives. 

To  enable  the  child  to  know  at  a glance  what  the 
total  quantity  is,  rings  are  drawn  around  groups  of  ten 
shells  in  the  second  scene  in  Movie  A so  that  the  child 
can  immediately  see  them  as  4 tens,  or  40.  This  proce- 
dure will  be  used  throughout  this  lesson  and  in  ail  fol- 
lowing lessons  on  multiplication  basic  facts. 


Lesson  briefs  102-104 


102 


Moving  forward 


This  lesson  will  show  you  how  to  multiply  to  make  40, 
42,  45,  48,  and  49. 


There  are  5 rows  of  8 shells. 
There  are  5 eights. 

There  are  8 rows  of  5 shells. 
There  are  8 fives. 


There  are  E tens,  or  B shells. 

5 eights  = ■ 

8 fives  = S 

5X8  = B 8X5  = H 


There  are  6 rows  of  7 stones. 
There  are  6 sevens. 

There  are  7 rows  of  6 stones. 
There  are  7 sixes. 


There  are  ■ tens  ■ ones,  or 
B stones. 

6 sevens  = fl 

7 sixes  = B 

6X7  = a 7X6  = B 


102 


Sic  focts  with  products  of  40,  42,  45,  4 


D 


There  are  5 rows  of  9 nuts. 
There  are  5 nines. 

There  are  9 rows  of  5 nuts. 
There  are  9 fives. 


There  are  B tens  S ones,  or 
B nuts. 

5 nines  = B 
9 fives  = H 

5X9  = B 9X5  = a 


There  are  6 rows  of  8 pine  cones. 
There  are  6 eights. 


There  are  8 rows  of  6 pine  cones. 
There  are  8 sixes. 


104 


□ 


There  are  H tens  B ones,  or 
B pine  cones. 


6 eights  = B 
8 sixes  = E 

6X8=a  8X6  = B 


103 


1 Direct  attention  to  the  first  scene  in  Movie  A. 
Get  the  children  to  notice  that  there  are  8 
shells  in  each  row  across  and  that  there  are 
5 rows.  Have  them  read  the  first  two  lines 
of  text  opposite  the  picture.  Draw  attention 
to  the  vertical  arrangement  of  the  shells  and 
have  them  notice  that  there  are  8 rows  of  5 
shells  each.  Have  them  read  the  next  two  lines 
of  text. 

2 Direct  attention  to  the  second  scene.  Get  the 
children  to  notice  that  the  arrangement  of 
shells  is  the  same  as  in  the  first  scene,  but  that 
now  there  are  rings  around  groups  of  ten. 
Have  them  count  these  groups  by  tens.  Novy 
they  know  that  8 fives  equal  40  and  that  5 
eights  equal  40.  Use  the  text  opposite  the  pic- 
ture to  help  them  express  these  facts.  For  prac- 
tice, have  children  arrange  dots  in  rows  like 
those  in  the  pictures,  but  let  them  put  in  the  4 
rings  in  ways  other  than  those  shown. 

3 Use  the  same  procedures  with  Movie  B. 
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1 Draw  attention  to  the  first  scene  in  Movie  C. 
Get  the  children  to  notice  that  there  are  5 
rows  of  9 nuts  each.  Have  them  read  the  first 
two  lines  of  text  opposite  the  picture.  Point 
out  the  vertical  arrangement  and  have  them 
notice  that  there  are  9 rows  of  5 nuts.  Have 
them  read  the  next  two  lines  of  text. 

2 Direct  attention  to  the  second  scene.  Get  the 
children  to  notice  that  the  arrangement  of  nut: 
is  the  same  as  in  the  first  scene,  but  that  nov 
there  are  rings  around  groups  of  ten,  witi 
some  single  nuts  left  over.  Have  them  count  the 
nuts  by  saying,  ‘‘10,  20,  30,  40,  and  5 ones.' 
Have  them  state  the  result  as  a number,  Nov 
they  know  that  9 fives  equal  45  and  that  t 
nines  equal  45.  Use  the  text  opposite  the  pic 
ture  to  help  them  express  these  facts.  Let  the 
children  arrange  dots  in  rows  like  those  in  the 
pictures,  but  let  them  practice  putting  ring 
around  groups  of  ten  dots  in  different  ways. 

3 Use  the  same  procedures  with  Movie  D. 


k Jane  gave  8 shells  to  each 
if  5 friends.  How  many  shells  in  all 
lid  she  give  to  her  5 friends?  ^ 
iX8  = B KJ 

I David  was  saving  money  to  buy 
')nimal  pictures.  He  saved  7 cents 
I sveek  for  7 weeks.  How  many  cents 
lid  he  save  in  the  7 weeks? 

!'X7  = B 

3 6X8  = B„  □ 8X6  = B □ 

3 7X6  = aCJ  0 6X7  = B □ 

35X9=«  m9X5=B  B 

3 8X5  = a a 5X8  = ffl  □ 

3 7X7  = a □ 


f 

4 


There  are  7 rows  of  7 shells. 
There  are  7 sevens. 


There  are  ■ tens  ■ ones,  or  ■ shells. 

7 sevens  = ■ 

7X7  = * 


C Carol  put  colored  leaves  in  a book 
that  had  8 pages.  She  put  6 leaves 
on  each  page.  How  many  colored 
leaves  did  Carol  put  in  this  book? 
8X6  = * 

D Tom  planted  9 rows  of  seeds  in  a 
box.  He  planted  5 seeds  in  each  row. 
He  planted  how  many  seeds  in  all? 
9X5  = B 

Multiply  6 by  8.  _ □ 9X5  = B 

7 sevens  = H ti  0 5X8  = a 

6 multiplied  by  7 = a 13  7X7  = 3 

Multiply  9 by  5.  D 6X7  = H 

5 multiplied  by  8 = a H 8X5  = 3 


Now  you  should  be  able  to  multiply  to  make  40,  42, 
45,  48,  and  49. 


.1105-107  Moving  forv^ard 

Expanded  Notes  for  this  lesson  ore  on  pages  285-286. 


Objectives 

The  child  learns  the  division  basic  facts  for  the  groups 
40,  42,  45,  48,  and  49. 


llVocabtflary 

jllhere  are  no  new  words. 

iliComments 

SThe  division  basic  facts  in  this  lesson  are  the  first  new 
division  basic  facts  taught  in  this  book.  All  previous 
'lessons  dealing  with  division  reviewed  basic  facts  that 
|had  been  taught  in  Book  3.  Be  sure  to  allow  sufficient 
■ time,  learning  experiences,  and  practice  for  the  children 
'lito  learn  the  facts  thoroughly.  If  necessary,  use  objects 
" to  help  the  children  understand  the  ideas  taught  in  this 
I lesson. 

In  Movie  A on  page  105,  the  child  uses  the  same  data 
to  learn  that  40  divided  by  8 equals  5,  and  that  40  di- 
»vided  by  5 equals  8.  Thus,  the  related  division  basic 

H ^ 
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1 Let  the  children  discover  that  the  number  of 
shells  in  the  vertical  rows  is  the  same  as  the 
number  in  the  horizontal  rows.  Use  the  same 
procedures  as  for  the  movies  on  the  two  pre- 
ceding pages. 

2 Have  the  children  give  the  answer  to  the 
equation  in  Problem  A.  Help  the  children  find 
and  use  the  picture  that  shows  the  same  num- 
ber of  objects  as  there  are  in  the  problem. 
Be  sure  they  can  explain  which  numeral  in  the 
equation  stands  for  the  size  of  the  group  and 
which  stands  for  the  number  of  groups.  Pro- 
ceed in  the  same  way  with  the  other  problems. 

3 All  nine  basic  facts  in  this  lesson  are  in  this 
group  of  exercises.  After  the  children  have 
given  all  of  the  answers  orally,  have  them 
write  the  answers  on  paper. 

4 Have  the  children  respond  orally  to  all  of 
these  exercises,  and  then  have  them  write  the 
responses.  Repeat  the  teaching  procedures  for 
any  facts  the  children  do  not  know. 


facts  for  40  are  taught  together  and  are  pictured  in  the 
same  movie. 

In  each  of  the  movies  the  first  scene  shows  the  total 
number  of  objects  arranged  in  rows  of  ten,  with  a slight 
separation  into  groups  of  five  for  aid  in  recognition. 
The  child  finds  the  total  number  by  counting  the  tens  and 
any  ones  left  over.  In  the  second  and  third  scenes  in  each 
movie,  the  objects  are  separated  by  rings  into  groups  of 
whatever  number  is  under  discussion.  In  Movie  A the 
second  scene  shows  the  40  bells  divided  into  groups  of 
eight,  and  the  third  scene  shows  them  divided  into 
groups  of  five.  The  child  can  see,  and  so  can  understand, 
that  when  40  is  divided  into  groups  of  8,  or  by  8,  there 
are  five  groups,  and  when  40  is  divided  into  groups  of 
5,  or  by  5,  there  are  eight  groups.  This  procedure  is 
used  throughout  this  lesson  and  in  all  following  lessons 
on  division  basic  facts. 


Lesson  briefs  105-107 


Moving  forward  This  lesson  will  show  you  how  to  divide  the  numbers 

40,  42.  45,  48,  and  49. 


4444  A 
4 4 4 4 4 
4 4 4 4 4 
4 4 4 4 4 


44444 

444440 
4 4 4 4 4 

4 4 4 4 4 


44 

44 


There  are  40  bells  in  all. 


The  40  bells  are  divided  into  groups 

Cl 

There  are  ■ groups  of  8.  CJ 
40^8  = « 


4 4 4~4)d4  4 4 4^ 

(414^ 




crmt. ar4  4 Q ^ 
^4  4 4~4>  ^4444 


Now  the  40  bells  are  divided 
into  groups  of  ■. 


There  are 
40-J-5  = l 


I groups  of  5. 


:4c5^c:4c:f::t: 

:4c3tcj4«:sf:s4c 

□ 

y ate  a»;  ale 

^.3»;  a»e  ;4c  ate  :jnfe»W/^ 

a»:  a»c  4:  :4c 

ak  a4c  :4c  34c'  a»;  g&lak 


There  are  49  jacks  in  all. 


The  49  jacks  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  7. 
49^7  = B 


c facts  for  dtvldertds  of  40,  4Z  4£.  4 
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1 Have  the  children  observe  that  the  bells  are 
arranged  in  rows  of  ten.  Have  them  count  the 
bells  by  tens  to  make  sure  there  are  40  of  them. 

2 Get  the  children  to  observe  that  the  bells  have 
been  divided  into  groups  of  8,  and  have  them 
count  the  groups  to  find  that  there  are  five 
of  them.  Let  children  draw  40  dots  and  prac- 
tice drawing  rings  around  groups  of  8 dots 
in  different  ways. 

3 Ask  a child  to  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

4 Be  sure  the  children  realize  that  these  are 
the  same  bells.  Have  them  observe  that  now 
the  bells  are  divided  into  groups  of  5,  and 
have  them  count  the  groups  to  find  that  there 
are  eight  of  them.  Have  the  children  practice 
drawing  rings  around  groups  of  5 dots  in  dif- 
ferent ways. 

5 Have  a child  read  the  text,  refer  to  the  picture, 
and  say  the  missing  numbers. 

6 Use  the  same  procedures  for  Movie  B. 


^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

yyy^yyyyyy^ 
yy^yy yyyyy 

ZZ H 

y~y%^^y^y^y^'!y  B 


There  are  42  whistles  in  all. 


The  42  whistles  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  7. 
42^7=B 


B 


ante  ft  ft  ftft  ftft  ft 
ftftftftftftftftftft 
ftftftftftftftftftft 
ftit  ft  ft  ft 


ftJLft) 


Now  the  42  whistles  are  divided 
into  groups  of  S. 

There  are  B groups  of  6.  B 
42  6 = B 


There  are  45  tops  in  all. 


The  45  tops  are  divided  into  gro 
of  B. 

There  are  H groups  of  9. 

45h-9  = H 


Now  the  45  tops  are  divided 
into  groups  of  9. 

There  are  B groups  of  5. 
45-^5  = S 


i06 

1 Have  the  children  notice  that  the  whistles  are 
arranged  in  rows  of  ten  with  two  left  over. 
Have  them  count  the  groups  of  ten  and  note 
the  number  of  ones  to  make  sure  there  are  42 
in  all. 

2 Have  the  children  observe  that  the  whistles 
have  been  divided  into  groups  of  7 and  have 
them  count  the  groups  to  see  that  there  are  6 
of  them.  Again,  the  children  may  practice 
drawing  rings  around  groups  of  7 dots  in 
different  ways. 

3 Ask  one  of  the  children  to  read  the  text,  refer 
to  the  picture,  and  say  the  missing  numbers. 

4 Be  sure  the  children  realize  that  these  are 
the  same  whistles.  They  should  observe  that 
now  the  whistles  have  been  divided  into 
groups  of  6.  Have  them  count  the  groups  to 
find  that  there  are  seven  of  them. 

5 Have  a pupil  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

6 Use  the  same  procedures  for  Movie  D 


r^r^r<^r<f  Q 


There  are  48  horns  in  all. 


The  48  horns  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  8. 


48H-8  = B 


Now  the  48  horns  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  6. 
48-^6  = B 


A Ellen  bought  42  shells  to  make  shell 
jictures.  She  used  6 shells  for  each 
jicture.  She  made  how  many  pictures? 


t2^6  = « gj 


c Jim  had  45(f.  I ne  tablets  that  he 
wanted  cost  9^  each.  How  many  tablets 
could  he  have  bought  With  his  45)!!? 
45h-9  = H 


(1  Sue  bought  48  flowers.  She  divided 
hem  into  bunches  of  8.  How  many 
Punches  of  flowers  did  she  make? 
l8-H8  = B 

i'a  45-H9  = B □ 40-^8  = B 
3 48H-8  = H 48^6  = @ 

‘i  40h-5  = H “m  45H-5  = g 
3 42H-6  = B D 42H-7  = H 
i 49-i-7  = H 


D John  spent  40f!  for  some  balloons. 
The  balloons  cost  5ji  each.  How  many 
balloons  did  John  buy? 

40  5 = ffl 

A Divide  49  by  7.  Qf  48-^8  = 8 

B 42  divided  by  7 = S g 40-h5  = B 

c Divide  40  by  8.  h 45  H-  9 = ® 

D 48  divided  by  6 = a i 42-f-6  = B 
E Divide  45  by  5.  J 49  -i-  7 = 0 


M 

1 Use  the  procedures  outlined  on  the  two  pre- 
ceding pages  for  Movie  E. 

2 Tell  the  children  to  read  Problem  A and  find 
the  answer  to  the  equation.  If  necessary,  per- 
mit them  to  find  a picture  that  shows  the  same 
number  of  objects  as  there  are  in  Problem  A 
arranged  in  the  correct  groups.  Let  them  at- 
tempt to  find  the  right  picture  independently. 
Proceed  in  the  same  way  with  the  other  three 
problems. 

3 All  nine  division  basic  facts  taught  in  this 
lesson  are  included  in  this  group  of  exercises. 
Have  the  children  give  all  the  responses  orally 
and  then  in  writing. 

4 Have  the  children  give  the  responses  to  all  of 
these  exercises  orally  first  and  then  write  them. 
Reteach  any  facts  the  children  do  not  know. 


Now  you  can  divide  40,  42,  45,  48,  and  49, 
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108  Keeping  skillful 

t Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

iThe  child  practices  making  change,  writing  amounts  of 
money,  and  addition  and  subtraction. 

( I Vocabulary 

New  words  page  108  Tony* 
p{  Comments 

I If  a sufficient  quantity  of  coins  is  available  and  the 
tl  number  of  children  makes  it  practical,  the  exercises  at 
lithe  top  of  the  page  can  be  used  in  class  as  practice  in 
: I change  making  with  real  coins.  However,  if  it  is  not 
; possible  to  have  the  children  use  real  coins,  these  ex- 
• ercises  can  be  worked  out  very  successfully  on  paper. 
; The  children  should  be  shown  on  the  board  how  to  draw 
a circle  and  write  a numeral  in  it  to  show  the  denomina- 
tion of  the  coin  it  represents.  Show  them  how  to  write  a 
numeral  under  each  such^circle  to  tell  what  they  would 
' say  as  they  count  in  making  change. 


If  they  have  any  difficulty  either  in  counting  change 
or  in  understanding  this  way  of  showing  their  answers, 
have  them  turn  back  to  the  lesson  on  pages  76-78. 
If  they  have  any  difficulty  writing  amounts  of  money, 
have  them  turn  back  to  the  lesson  on  pages  74-75, 

Answers 

(block  2) 

A $18.35  D $3.40  G $.73  or  73^  J $82.05 

B $10.16  E $25.07  H $.50  or  50^ 

C $.09or9^  F $8.00  or  $8  I $31.79 

(block  3) 


A 13 

E 534 

I 

47 

M 39 

Q 1020 

B 564 

F 146 

J 

54 

N 378 

C 14 

G 24 

K 

70 

O 53 

D 329 

H 34 

L 

167 

P 2774 

(block  4) 
A 1324 

E 356 

I 

146 

M 456 

Q 1442 

B 19 

F 292 

J 

141 

N 215 

C 824 

G 107 

K 

1089 

O 1367 

D 816 

H 79 

L 

39 

P 50 
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Keeping  skillful 

For  each  of  these  problems  draw 
the  coins  or  bills  that  you  would  give 
in  making  change.  Under  each  coin 
or  bill  write  the  number  you  would  say 
as  you  make  the  change. 

A Ann  bought  an  apple  for  7^.  She 
gave  the  clerk  a quarter. 

B Don  bought  a dozen  oranges 
Qfor  49;!.  He  gave  the  clerk  a quarter 
and  3 dimes. 


D Carol  bought  29^  worth  of  bananas. 
She  gave  the  clerk  a half  dollar. 

E Bob’s  mother  bought  a chicken  that 
cost  $4.52.  She  gave  the  clerk 
a 10-dollar  bill. 

F Jim  gave  the  clerk  a 5-dollar  bill 
to  pay  for  groceries  that  cost  $3.21. 

G Mary  gave  the  clerk  a dollar  bill 
and  2 quarters  to  pay  for  a basket 
of  peaches  that  cost  $1.38. 


c Tony  bought  a box  of  candy  that  h Dick  gave  the  clerk  two  1-dollar 

cost  55  cents.  He  gave  the  clerk  bills  to  pay  for  a basket  of  apples 


a 1 

dollar  bill. 

__  that  cost  $1.65. 

□ 

□ 

Write  with  numerals. 

a a-f  28  = 41 

□ 

1726-402  = 0 

A 

eighteen  dollars  and 

□ 702- 138=  ■ 

□ 

72  4-0  = 91 

thirty-five  cents 

B 86-f- ■5=100 

B 

498  4-326=3 

E]> 

ten  dollars  and  sixteen 

□ 19-I-310=B 

□ 

04-77  = 893 

cents 

□ 2373- 1839  = H 

B 

825 -469  = a 

c 

nine  cents 

□ 69-1-77  = * 

□ 

3264-8  = 618 

D 

three  dollars  and  forty 

0 ■-»-ll=35 

0 

34-38=145 

cents 

□ 73-39=H 

0 

508-429  = 0 

E 

twenty-five  dollars  and 

D 18-I-H  = 65 

a 

57  4-  a = 203 

seven  cents 

□ 04-54=108 

D 

63  4-78=0 

F 

eight  dollars 

□ 44-(-26  = a 

□ 

04-111  = 1200 

G 

seventy-three  cents 

□ 1039- 872  = H 

□ 

84  4-0=123 

H 

fifty  cents 

Cl  9-1-8  = 48 

d 

600-144  = 0 

1 

thirty-one  dollars  and 

□ 554- 176=  S 

IS 

185  4-  H = 400 

seventy-nine  cents 

0 04-90=143 

0 

6584-709  = 0 

J 

eighty-two  dollars  and 

□ 5830-3056  = 0 

□ 

04-84=  134 

five  cents 

0 853  4-167  = 0 

0 

2700-1258  = 3 

108 


1 Let  the  children  decide  what  coins  they  should 
give  in  change  first  [3  pennies].  Then  show 
them  how  to  draw  3 circles  and  put  a 1 in  each. 
Continue  in  this  way  with  the  remaining  coins. 
Next  explain  how  to  write  8,  9,  10,  20,  25^ 
underneath  the  circles. 

2 Tell  them  to  show  on  their  papers  how  to  make 
change  for  each  of  the  problems  B to  H.  When 
they  finish,  if  they  have  had  any  difficulty, 
let  them  count  out  the  change  with  real  money. 

3 Have  the  children  write  the  labels  in  a column 
on  their  papers  and  then  write  the  correct 
amount  of  money  opposite  each  one. 

4 Have  the  children  write  the  exercises  in  these 
two  sets  in  computational  form  and  find  the 
answers. 


109  Side  trip 

Expanded  Notes  for  this  lesson  ore  on  page  287. 

Objectives 

The  child  learns  the  abbreviations  for  the  measurement 
terms  he  uses  in  this  book. 

Vocabulary 

New  words  Page  109  measurement,  words*,  often*, 
abbreviations 

Comments 

Knowing  the  abbreviations  for  measures  makes  it  much 
easier  to  write  measurement  data,  particularly  in  exer- 
cises; and,  since  these  abbreviations  are  so  commonly 
used,  the  children  should  be  able  to  read  them. 

Do  not  insist  that  the  children  memorize  the  abbre- 
viations. Let  them  learn  by  using  them  over  a period 
of  time,  and  encourage  them  to  refer  to  this  page  when- 
ever they  need  to. 

Care  should  be  taken  to  avoid  the  use  of  the  letter 
“s"  at  the  ends  of  abbreviations  for  the  plural  form  of 


the  measurement  words.  Make  sure  the  children  under- 
stand that  the  same  abbreviation  is  used  for  both  the 
singular  and  plural.  Note  that  the  plural  of  the  word 
dozen  is  not  given  since  it  rarely  occurs  in  general  usage. 


Answers 

(block  1) 

(block  2) 

(block  3) 

A 60 

A 32 

A 9 

B 8 

B 7 

B 21 

C 52 

C 393 

C 37 

D 1 

D 1 lb.  10  oz. 

D 1 da.  3 hr. 

E 1 

E 74 

E 17 

F 16 

F 8 

F 1 yr.  33  da. 

G 12 

G 1 yr.  3 mo. 

G 1 yr.  26  wk. 

H 1 

H 7 

H 1 min.  26  sec. 

I 7 

I 5 

I 1 hr.  15  min. 

J 1 

J 64 

J 1 ft.  9 in. 

K 3 

K 27 

K 42 

L 1 

L 93 

L 23 

M 4 

M 12 

M 1 lb.  15  oz. 

N 365 

N 30 

N 15 
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Side  trip 


Measurement  words,  such  as  inch,  pound,  or  quart,  are 
often  written  in  a shorter  way.  These  short  ways 
of  writing  words  are  called  abbreviations. 


inch  or  inches— in. 

pint  or  pints— pt. 

day  or  days— da. 

foot  or  feet— ft. 

quart  or  quarts— qt. 

week  or  weeks— wk. 

yard  or  yards— yd. 

gallon  or  gallons— gal. 

month  or  months— mo. 

ounce  or  ounces — oz. 

second  or  seconds— sec. 

year  or  years— yr. 

pound  or  pounds— lb. 

minute  or  minutes— min. 

hour  or  hours— hr. 

dozen— doz. 

12  in.  = 1ft. 

2 pt.  = 1 qt.  7 da.  = 1 wk.  60  sec.  = 1 min. 

3 ft.  = 1yd.  Q 

4 qt.  = 1 gal.  52  wk.  = 

1 yr.  60  min.  = 1 hr. 

36  in.  = 1 yd. 

8 pt.  = 1 gal.  12  mo.  = 

1 yr.  24  hr.  = 1 da. 

||l2  things  = 1 doz. 

365  da.  = 

= lyr. 

16  oz.  = 1 lb. 

'i 

jA  1 min.  = 11  sec. 

A 4 gal.  = ■ pt.  Q 

□ 36  qt.  = m gal.  0 

) ■ 1 gal.  = a pt. 

B 49  da.  = B wk. 

□ 1 ft.  9 in.  = a in. 

C 1 yr.  = H wk. 

c 1 yr.  28  da.  = H da. 

B Ida.  13  hr.  = B hr. 

ilD  36in.  = ESyd. 

D 26  oz.  = a lb.  H oz. 

D 27  hr.  = a da.  B hr. 

)“E  24  hr.  = H da. 

E 1 min.  14  sec.  = H sec. 

Q 1 yr.  5 mo.  = B mo. 

■r  llb.  = Soz. 

F 24  ft.  = a yd. 

□ 398  da.  = a yr.  a da. 

.)  G lft.  = Bin. 

G 15  mo.  = a yr.  a mo. 

0 78  wk.  = a yr.  a wk. 

I|h  2pt.  = Bqt. 

H 1 gal.  3 qt.  = a qt. 

13  86  sec.  = a min.  M sec. 

h Iwk.^Bda. 

1 40  pt.  = a gal. 

O 75  min.  = B hr.  B min. 

j 60  min.  = B hr. 

j 1 yr.  12  wk.  = B wk. 

D 21  in.  = a ft.  a in. 

K lyd.  = aft. 

K 1 lb.  1 1 oz.  = H oz. 

□ 6 wk.  = a da. 

,ii  12mo.  = Hyr. 

L 1 hr.  33  min.  = B min. 

□ 1 yr.  1 1 mo.  = H mo. 

ijiM  1 gal.  = H qt. 

M 1 doz.  = H things 

□ 31  oz.  = B lb.  a oz. 

I'n  1 yr.  = ■ da. 

N 90  min.  = 1 hr.  B min. 

BO  1 gal.  7 pt.  = @ pt. 

1 Ask  the  children  to  read  the  three  lines  of  text 
at  the  top  of  the  page.  Direct  attention  to  the 
tables  of  abbreviations.  Point  out  that  all  units 
of  measurement  for  the  same  kind  of  thing  are 
together:  inches,  feet,  and  yards;  ounces  and 
pounds;  etc.  Explain  that  an  abbreviation  is 
tvyo  or  three  letters  of  the  word  with  a period 
after  them  to  show  that  the  word  is  not  com- 
plete. Get  pupils  to  notice  that  the  abbrevia- 
tion always  suggests  the  complete  word.  Point 
out  that  the  abbreviation  is  the  same  whether 
the  word  is  singular  or  plural. 

2 Explain  to  the  children  that  this  table  contains 
all  the  measures  they  have  learned  so  far. 

3 Have  the  children  respond  to  all  of  these  ex- 
ercises first  orally  and  then  in  writing.  These 
equivalents  require  no  reductions. 

4 These  exercises  should  be  written.  They  involve 
changes  to  larger  or  smaller  units. 

5 These  exercises  should  also  be  written.  They 
are  more  difficult  than  those  in  block  2. 


Moving  forv/ard 


i Expanded  Notes  for  this  lesson  are  on  page  287. 


; Objectives 

; The  child  learns  the  multiplication  basic  facts  for  the 
I groups  54,  56,  63,  64,  72,  and  81. 

Vocabulary 

New  words  page  1 1 3 until*,  prizes* 


Tj  Comments 

I These  multiplication  basic  facts  are  taught  here  for  the 
i first  time,  and  the  products  are  larger  than  any  the 
I child  has  had  to  deal  with  previously.  As  in  the  preced- 
; I ing  lesson  on  new  multiplication  basic  facts,  the  objects 
■;  in  the  pictures  are  arranged  so  that  a fact  and  its  re- 
'1  verse  can  be  taught  together,  and  so  that  immediate 
‘i  recognition  of  the  total  quantity  is  possible.  Since  these 
I facts  may  be  more  difficult  to  learn  than  any  v/hich 
I the  children  have  had  in  prior  work  on  multiplication, 
^ be  sure  to  allow  ample  time  and  ample  learning  activi- 
ties for  pupils  to  learn  them  thoroughly  before  going  on. 


For  practice,  have  the  children  arrange  dots  in  rows 
like  those  shown  in  the  pictures,  but  let  them  put  in  the 
rings  in  ways  other  than  those  shown. 

In  the  second  and  last  blocks  of  exercises,  point  out 
that  exercises  such  as  D and  G (second  block)  and  D, 
F,  G,  etc.  (last  block),  may  be  solved  by  subtraction. 
For  example,  for  Exercise  D (26  oz.  =a  lb.  ^ oz.)  the 
solution  is:  16  oz.  = 1 lb.;  26  oz.  = 26  oz.  16  oz.  = 

1 lb.  10  oz. 

Answers 

Keeping  skillful: 


(block  1) 

(block  3) 

A 6 

A $2.02 

G 55 

B tens’ 

B $2.43 

H 493 

C 8 

C 1013 

I $2.00 

D thousands’ 

D 923 

J 1157 

E 6 

E $6.89 

K 1786 

F 145 

L $3.37 

Lesson  briefs  110-113 

Moving  forward 


In  this  lesson  you  will  learn  how  to  multiply  to  make 
54,  56,  63,  64,  72,  and  81. 


• % • a % 


There  are  6 rows  of  9 balls. 
There  are  6 nines. 

There  are  9 rows  of  6 balls. 
There  are  9 sixes. 


There  are  @ tens  B ones,  or  B balls. 

6 nines  = H 
9 sixes  = H 

6X9  = B 9X6  = B 


AAzl  A AAA 
^AAA  A AAA 
AAAA  A A AA 


A A A A A 
A A A A A 
A A A A A 
A A A A A 


There  are  7 rows  of  8 blocks. 
There  are  7 eights. 

There  are  8 rows  of  7 blocks. 
There  are  8 sevens. 


There  are  B tens  B ones,  or  B blocks. 

7 eights  = B 

8 sevens  = H 

7X8  = H 8X7  = B 


110 


Multfpllcorion  boiic  facts  with  products  of  54,  5d,  63,  64,  72,  and  81 


iK  5f: 

X 

X 

X 

X 

X 

X if: 

iK  X 

X 

X 

H 

X 

X 

if:  if: 

if:  if: 

X 

X 

X 

X 

X 

if: 

if:  if: 

if: 

% 

X 

X 

X 

>k  if: 

if:  ifc 

>: 

X 

X 

X 

X 

itc  ^ 

if:  if: 

ifc 

X 

X 

X 

X 

if:  if:  ^ if: 

X 

X 

X 

X 

r 

(x 

X} 

X 

if:  if: 

iK  if: 

X 

X 

H 

X 

X 

if:  if: 

>c  if: 

X 

X 

X 

X 

ifc  if: 

if:  X 

X 

X 

3 

3/ 

lx 

X 

if:  if: 

ifc 

fx 

X 

X 

3 

^ >k 

if: 

fx 

X 

X 

There  are  7 rows  of  9 jacks. 
There  are  7 nines. 

There  are  9 rows  of  7 jacks. 
There  are  9 sevens. 


There  are  B tens  B ones,  or  B jacks. 

7 nines  = @ 

9 sevens  = B 


Q Q e o Q OG  oo 


There  are  8 rows  of  9 marbles. 
There  are  8 nines. 

There  are  9 rows  of  8 marbles. 
There  are  9 eights. 

B 

There  are  B tens  B ones,  or 
M marbles. 

8 nines  = B 

9 eights  = M 

8X9  = @ 9X8  = B 


1 Direct  attention  to  the  first  scene  in  Movie  A. 
Get  the  children  to  notice  that  there  are  6 hori- 
zontal rows  and  that  there  are  9 balls  in  each 
row.  Have  them  read  the  first  two  lines  of  text 
opposite  the  picture.  Then  draw  attention  to 
the  vertical  arrangement  of  the  balls  and  have 
them  notice  that  there  are  9 rows  of  6 balls. 
Have  them  read  the  next  two  lines  of  text. 

2 In  the  second  scene,  have  the  children  notice 
that  the  arrangement  of  balls  is  the  same,  but 
that  now  there  are  rings  around  groups  of  ten. 
Have  them  count  these  groups  by  tens  and 
count  the  ones  left  over.  Now  they  know  that 
6 nines  equal  54  and  that  9 sixes  equal  54.  Use 
the  text  opposite  the  picture  to  help  them  ex- 
press these  facts. 

3 Use  the  same  procedures  with  Movie  B. 


1 Direct  attention  to  the  first  scene  in  Movie  C. 
Have  the  children  notice  that  there  are  7 hori- 
zontal rows  and  that  there  are  9 jacks  in  each 
row.  Have  them  read  the  two  lines  of  text  op- 
posite the  picture.  Then  draw  attention  to  the 
vertical  arrangement  of  the  jacks,  and  have 
them  notice  that  there  are  9 rows  of  7 jacks 
each.  Have  them  read  the  next  two  lines  of 
text. 

2 Direct  attention  to  the  second  scene.  Get  the 
children  to  observe  that  the  arrangement  of 
jacks  is  the  same,  but  that  now  there  are  rings 
around  groups  of  ten.  Have  them  count  these 
groups  by  tens  and  count  the  ones  left  over. 
Now  they  know  that  7 nines  equal  63  and  that 
9 sevens  equal  63.  Use  the  text  opposite  the 
picture  to  help  them  express  these  facts. 

3 Use  the  same  procedures  with  Movie  D. 
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There  are  8 rows  of  8 blocks. 
There  are  8 eights. 


There  are  ■ tens  ■ ones,  or  ■ blocks. 


8 eights  = I 
8X8  = B 


□El 


There  are  9 rows  of  9 marbles. 
There  are  9 nines. 


There  are  ® tens  ^ one,  or  S marbles. 

9 nines  = ■ 

9X9  = H 


□ Jim  said  to  his  mother,  “It  is 
exactly  8 weeks  until  my  birthday. 

That  is  the  same  as  56  days.”  Was 
Jim  right?  _ 

8X7=B  D 

□ Nancy  bought  8 packages  of  paper 
cups.  There  were  8 cups  in  a package. 
There  were  how  many  cups  in  all?  Q 
8X8  = H 


B Tom  bought  9 bags  of  small  toys 
for  a party.  There  were  6 toys 
in  each  bag.  There  were  how  many 
toys  in  all? 

9X6  = ^ 

□ Tom  also  bought  7 small  prizes 
for  the  party.  The  prizes  cost  9^  each. 
They  cost  how  much  in  all? 

7X9  = @ 


A 9X7  = B F 7X9  = 1 
B 6X9  = B in  G 8X7  = 1 
C 7X8  = B “ H 9X6  = 1 
D 9X8=B  I 8X9=i 
E 8X8=a  j 9X9  = 1 


A Multiply  9 by  8.  Qf  9X6  = 3 

B 8 multiplied  by  7 = a g 7X9  = H 

C 9times9  = H h aX7  = B 

0 Multiply  8 by  8.  i 9X8  = B 

E 6 nines  = ■ J 9X7  = 3 


Now  you  should  be  able  to  multiply  to  make  54,  56,  63, 
64,  72,  and  81. 
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Keeping  skillful 

In  8620,  the  figure  M is 
in  hundreds'  place. 

In  2473,  the  figure  7 is 
in  what  place? 

In  908,  the  figure  9 is 
in  ones’  place. 

In  2531,  the  figure  2 is 
in  what  place? 

In  6310,  the  figure  9 is 
in  thousands’  place. 


B 

□ 

□ 

5X4  = a 

A 

$.72 -f- $.41 -1- $.89  = a 

□ 

3X3  = H 

B 

$2.65 -T  a = $5.08 

B 

6X7  = B 

C 

486-1-527  = 3 

ID 

6X3  = H 

D 

2470-1547  = 9 

B 

5X5  = H 

E 

$8.14-$1.25  = a 

□ 

8X6  = B 

F 

54-1-18-1-73  = 8 

B 

7X9  = B 

G 

639 -584  = a 

m 

6X6  = B 

H 

B -1-216  = 709 

D 

8X7  = B 

1 

83^-T50;!-f  67|z!  = a 

□ 

9X9  = B 

J 

654 -f  386 -1-117  = 3 

□ 

4X9  = B 

K 

5000 -3214  = a 

□ 

7X7  = B 

L 

$4.63-1- ■ = $8.00 
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1 Direct  attention  to  the  first  scene  in  Movie  E. 
Have  the  children  notice  that,  viev/ed  horizon- 
tally or  vertically,  there  are  8 rows  of  eight 
blocks.  Have  them  read  the  text  opposite  the 
picture. 

2 In  the  second  scene,  have  the  children  notice 
that  the  arrangement  of  blocks  is  the  same, 
but  that  now  there  are  rings  around  groups  of 
ten.  Have  them  count  these  groups  by  tens  and 
note  how  many  ones  are  left  over.  Now  they 
know  that  8 eights  equal  64.  Use  the  text  oppo- 
site the  picture  to  help  them  express  this  fact. 

3 Use  the  same  procedures  with  Movie  F. 


m 

1 Have  the  children  give  the  missing  number  in 
the  equation.  If  necessary,  help  them  to  find 
and  use  the  picture  [page  110,  Movie  B]  that 
shows  the  same  number  of  objects  in  the  ar- 
rangement called  for  in  the  problem.  Be  sure 
they  can  explain  which  number  in  the  equation 
stands  for  the  size  of  the  group  and  which 
stands  for  the  number  of  groups. 

2 Proceed  in  the  same  way  for  Problems  B,  C, 
and  D. 

3 All  ten  basic  facts  taught  in  this  lesson  are  in 
these  two  sets  of  exercises.  Have  the  children 
respond  orally  and  then  write  the  responses. 
Repeat  the  teaching  procedures  for  any  facts 
that  the  children  do  not  know. 

4 Have  the  children  respond  orally. 

5 Use  these  first  as  oral  and  then  as  written  work. 

6 Have  the  children  write  the  exercises  in  com- 
putational form  and  compute.  Remind  them 
that  they  must  decide  for  each  exercise  which 
process  to  use. 


Lesson  briefs  110-113 


114-117 


Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  page  288. 


Objectives 

The  child  learns  the  division  basic  facts  for  the  groups 
54,  56,  63,  64,  72,  and  81. 


Vocabulary 

New  words  page  1 15  beads 

Comments 

The  division  basic  facts  in  this  lesson  are  taught  for  the 
first  time,  and  in  learning  them  the  child  must  deal 
with  numbers  larger  than  any  of  those  he  has  previously 
encountered  in  division. 

As  in  the  lesson  on  new  division  basic  facts  on  pages 
105-107,  the  objects  in  the  pictures  are  arranged  so  that 
related  facts  are  taught  together  and  by  the  same  pic- 
tures. For  example,  in  Movie  A on  page  114,  the  child 
learns  that  54^9=6  and  54-f-6  = 9.  In  each  of  the 
movies  the  first  scene  shows  the  number  of  objects  to  be 
divided  arranged  in  rows  of  ten  and  extra  ones,  with  a 
slight  separation  into  groups  of  five  for  aid  in  recogni- 


tion. The  child  finds  the  total  number  by  counting  the 
tens  and  extra  ones  left  over.  In  the  second  and  third 
scenes  in  each  movie  the  objects  are  divided  by  rings 
into  equal  groups.  In  Movie  A the  second  scene  shows 
the  jacks  divided  into  groups  of  9,  and  the  third  scene 
shows  them  divided  into  groups  of  6.  The  child  can  see 
that  when  54  is  divided  into  groups  of  9,  there  are  6 
groups;  and  when  54  is  divided  into  groups  of  6,  there 
are  9 groups. 

Since  these  basic  facts  may  be  more  difficult  to 
learn  than  any  which  the  children  have  had  in  prior  work 
in  division,  be  sure  to  allow  ample  time  and  practice  for 
pupils  to  learn  them  before  going  on. 

For  additional  practice,  have  the  children  arrange 
dots  in  rows  like  those  in  the  pictures,  but  let  them 
put  in  the  rings  in  ways  other  than  those  shown. 
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Moving  forward 


This  lesson  will  show  you  how  to  divide 
the  numbers  54,  56,  63,  64,  72,  and  81. 
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114  Division  basic  foci 


There  are  54  jacks  in  all. 


The  54  jacks  are  divided  into  groups 

Cl 

There  are  9 groups  of  9.  cJ 
54  H-  9 = a 


Now  the  54  jacks  are  divided 
into  groups  of  B. 

There  are  B groups  of  6.  0 
54^6  = 9 


There  are  64  bells  in  all. 


The  64  bells  are  divided  into  groups 
of  m. 

There  are  S groups  of  8. 

64^8  = a 


1 Have  the  children  observe  that  the  jacks  are 
arranged  in  rows  of  ten.  Have  them  count  the 
groups  of  ten  and  then  the  ones  to  make  sure 
there  are  54  jacks. 

2 Have  the  children  note  that  the  jacks  have 
been  divided  into  groups  of  9,  and  have  them 
count  the  groups  to  find  that  there  are  six. 

3 Ask  a pupil  to  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

4 Be  sure  the  children  realize  that  these  are  the 
same  jacks.  Have  them  observe  that  now  they 
are  divided  into  groups  of  6.  Have  them  count 
the  groups  to  find  that  there  are  nine  groups. 

5 Let  a child  read  the  text,  refer  to  the  picture, 
and  say  the  missing  numbers. 

6 Use  the  same  procedures  for  Movie  B. 


54.  55,  63.  64,  72,  and  81 
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There  are  56  beads  in  all. 


The  56  beads  are  divided 
into  groups  of  ■. 

There  are  ■ groups  of  8. 


56-^8  = ■ 


Now  the  56  beads  are  divided 
into  groups  of  ■. 

There  are  B groups  of  7.  cl 
56^7  = B 


There  are  63  blocks  in  all. 


The  63  blocks  are  divided 
into  groups  of  ffl. 

There  are  S groups  of  9. 
63 -^9  = 3 


Now  the  63  blocks  are  divided 
into  groups  of  B. 

There  are  B groups  of  7. 


63  -t-  7 = H 
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There  are  72  marbles  in  all. 


The  72  marbles  are  divided 
into  groups  of  B. 

There  are  ■ groups  of  9.cl 
72  9 = B 


Now  the  72  marbles  are  divided 
into  groups  of  B.  _ 
There  are  ■ groups  of  8.  tl 
72-t-8  = B 


There  are  81  jacks  in  all. 


The  81  jacks  are  divided 
into  groups  of  B. 

There  are  B groups  of  9. 


81-5-9  = H 


1 Get  the  children  to  observe  that  the  beads  are 
arranged  in  rows  of  ten.  Have  them  count  the 
groups  of  ten  and  then  the  ones  to  make  sure 
there  are  56  beads  in  all. 

2 The  children  should  observe  that  the  beads 
have  been  divided  into  groups  of  8.  Tell  them 
to  count  the  groups  to  find  how  many  there 
are. 

3 Have  a child  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

4 Be  sure  the  children  realize  that  these  are  the 
same  beads.  Have  them  observe  that  they  have 
been  divided  into  groups  of  7.  Ask  them  to 
count  the  groups. 

5 Have  someone  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

6 Use  the  above  procedures  for  Movie  D. 


1 Have  the  children  observe  that  the  marbles  are 
arranged  in  rows  of  ten.  Have  them  count  the 
groups  of  ten  and  then  the  ones  to  make  sure 
that  there  are  72  marbles. 

2 The  children  should  see  that  the  marbles  have 
been  divided  into  groups  of  9.  Have  them 
count  the  groups  to  find  how  many  there  are. 

3 Ask  a pupil  to  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

4 Be  sure  the  children  realize  that  these  are 
the  same  marbles.  Have  them  observe  that  they 
have  been  divided  into  groups  of  8.  Let  them 
count  the  groups. 

5 Have  someone  read  the  text,  refer  to  the  pic- 
ture, and  say  the  missing  numbers. 

6 Use  the  above  procedures  with  Movie  F. 
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Lesson  briefs  114-117 


n A clerk  in  the  toy  store  put  54  toys 
into  bags  to  make  surprise  packages. 
He  put  6 toys  into  each  bag.  How  many 
surprise  packages  of  6 toys  did  he 
make? 

54^6  = a 

□ He  also  mao^unches  of  balloons. 
He  had  81  balloons.  He  put  9 balloons 
in  each  bunch.  How  many  bunches  did 
he  make? 


H Another  clerk  put  72  small  horns 
into  boxes.  He  put  8 horns  into  each 
box.  How  many  boxes  did  the  clerk  Q 
need  for  the  72  horns? 

0 Tom  bought  45^  worth  of  small  toys. 
Each  of  these  toys  cost  5|z!.  How  many 
of  these  toys  did  Tom  buy? 

□ Mary  bought  worth  of  paper 
dolls.  Each  paper  doll  cost  8^. 


81 

9=a  □ 

How  many  paper  dolls  did  she  buy? 

A 

63  7 = ■ F 

56-^7  = B 

A 

Divide  63  by  9. 

F 

42  H-  6 = B 

B 

72-^8  = B G 

72^9  = B 

B 

56  divided  by  7 = B 

G 

30-H5  = B 

C 

54-J-9  = Bpj  H 
56H-8  = B^  1 

54-^6  = B 

C 

Divide  54  by  9. 

H 

49-^7  = B 

D 

63-H9==B 

D 

63  divided  by  7 = Bp^ 

1 

45-^9  = B 

E 

81H-9  = B J 

64^8  = B 

E 

Divide  72  by  9. 

J 

48^6  = B 

Now  you  should  be  able  to  divide  the  numbers  54,  56, 
63,  64,  ?2  and  81. 


Checking  up 


Test  1 

Test  2 

□ 6X8==a 

a 8X9=® 

a 45-^9  = B 

□ 64^8  = B 

0 5X9  = B 

B 8X7  = B 

0 42-^-7  = B 

B 54^9  = B 

H 7X7  = B 

Cn  7X9  = B 

B 54-^6  = a 

Ca  72-^-9  = B 

□ 5X8=B 

ED  9X6  = B 

0 40-^5  = B 

ta  81H-9  = B 

B 7X6  = EJ 

B 7X8=B 

B 49-^7  = B 

B 63-t-9  = B 

□ 9X5=B 

Q 9X7  = B 

B 45-^5  = B 

Q 56-^-7  = B 

S 8X6  = a 

B 9X8  = B 

a 40-^-8  = B 

B 72-^8  = B 

O 6X7  = a 

O 6X9  = B 

(3  48-^6  = B 

O 63-^7  = B 

n 8X5  = B 

B 9X9  = B 

D 42-h6  = B 

0 81-^9  = B 

B 6X9  = a 

D 8X8  = B 

□ 4SH-8  = B 

a 56-^8  = B 

Efld-of-WocIt  lejl*  on  mulHplicofion  ond  division  boiie  foots 

with  products  and  dividends  from  40  lo  « < ' 
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1 Have  the  children  read  Problem  A and  give  thi 
ansv/er  to  the  equation.  If  necessary,  help  them 
to  find  the  picture  that  shows  the  same  number 
of  objects  arranged  in  the  correct  groups  [pag 
114,  Movie  A]. 

2 Use  the  same  procedure  with  Problem  B. 

3 For  Problems  C,  D,  and  E use  the  same  proce- 
dure as  for  Problems  A and  B,  except  that  the 
children  are  to  make  their  own  equations.  ^ 

4 All  ten  division  basic  facts  taught  in  this  lesson 
are  in  this  set  of  exercises.  Have  the  children 
give  the  responses  orally  first,  and  then  have 
them  write  them. 

5 Use  these  exercises  for  oral  response  and  then 
for  written  response. 


117  Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  ability  to  respond  to  the  multiplication 
and  division  basic  facts  with  products  and  dividends 
from  40  to  81 . 

Vocabulary 

There  are  no  new  words. 

Comments 

These  are  tests  of  knowledge  and  accuracy.  The  children 
should  be  allowed  ample  time  to  complete  their  work. 
Ask  them  to  copy  the  labeling  letter  for  each  basic  fact 
and  write  the  answer  opposite  it.  You  may  ask  them  to 
write  the  equation  with  the  answer  in  place  of  the  screen 
if  you  prefer. 

It  is  of  first  importance  to  the  child's  future  success 
in  arithmetic  that  he  know  all  the  basic  facts,  since  he 
will  be  unable  to  do  even  simple  computation  correctly 
if  he  does  not.  These  tests  will  show  up  any  weaknesses 


a child  may  have,  and  time  should  be  spent  reteaching 
those  facts  with  which  he  has  any  difficulty  before  pro- 
ceeding. Each  child  should  make  a list  of  the  facts  he 
has  trouble  with  and  then  cross  off  each  fact  as  he  learns 
it.  The  lessons  that  can  be  used  in  reteaching  the  facts 
used  in  these  tests  are  listed  in  the  keyed  notes  for 
this  page. 
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I □ A clerk  in  the  toy  store  put  54  toys 
into  bags  to  make  surprise  packages. 

I He  put  6 toys  into  each  bag.  How  many 
surprise  packages  of  6 toys  did  he 
I jmake? 

*'54^6  = « 

□ He  also  made  bunches  of  balloons. 
He  had  81  balloons.  He  put  9 balloons 
In  each  bunch.  How  many  bunches  did 
' he  make? 

81^9  = * 


i63-^7  = m 

F 

56h-7  = B 

A 

[■ 

72^8  = m 

G 

72-f-9  = B 

B 

c 

54-^-9  = B 

H 

54^6  = H 

C 

0 

56-i-8  = B 

1 

63-f-9  = B 

D 

t 

81H-9  = B 

J 

64^8  = B 

e 

B Another  clerk  put  72  small  horns 
into  boxes.  He  put  8 horns  into  each 
box.  How  many  boxes  did  the  clerk 
need  for  the  72  horns? 

0 Tom  bought  45^  worth  of  small  toys. 
Each  of  these  toys  cost  How  many 
of  these  toys  did  Tom  buy? 

B Mary  bought  56jf  worth  of  paper 


dolls.  Each  paper  doll  cost  8fl. 

How  many  paper  dolls  did  she  buy? 

Divide  63  by  9. 

F 42-^6  = 81 

56  divided  by  7 = B 

6 30-^5  = ® 

Divide  54  by  9. 

H 49-i-7  = a 

63  divided  by  7 = B 

1 45-5-9  = ® 

Divide  72  by  9. 

J 48-5-6  = ® 

Now  you  should  be  able  to  divide  the  numbers  54,  56, 
63,  64,  72  and  81. 


1 Test  on  the  multiplication  basic  facts  with 
products  from  40  to  81  [taught  on  pages  102- 
104  and  110-113].  You  will  note  that  Exercises 
A to  J include  no  products  larger  than  54  and 
that  Exercises  K to  T include  no  products  small- 
er than  54. 

2 Test  on  the  division  basic  facts  with  dividends 
of  40  to  81  [taught  on  pages  105-107  and  114- 
117].  You  will  note  that  Exercises  A to  J include 
no  dividends  larger  than  54  and  that  Exercises 
K to  T include  no  dividends  smaller  than  54. 


! Checking  up 

Test  1 

Test  2 

iD  6X8=a 

□ 

□ 8X9  = 0 

□ 

n 

II 

•1- 

in 

64  ^ 8 = B 

.Q  5X9  = B 

B 8X7  = a 

□ 

42  -5-  7 = a 

□ 

54  ^ 9 = a 

ja  7X7  = B 

C!  7X9  = a 

a 

54-5-6  = a 

GS 

72  -5-  9 = a 

□ 5X8  = B 

Cl  9X6  = B 

□ 

40  H-  5 = B 

d 

81-5-9  = a 

’□  7X6  = B 

H 7X8  = S 

B 

49  -5-  7 = B 

0 

63  -5-  9 = B 

11, D 9X5  = B 

□ 9X7=® 

B 

45^5  = H 

□ 

56-5-7  = n 

0 8X6  = H 

0 9X8  = B 

0 

O 

00 

II 

m 

0 

72  -5-  8 = H 

a 6X7  = H 

O 6X9  = B 

m 

48H-6  = B 

□ 

63  ^ 7 = a 

O 8X5  = B 

Q 9X9  = a 

D 

42-5-6  = B 

B 

81-5-9  = B 

n 6X9  = a 

□ 8X8=H 

n 48^8  = H 

End-of-block  tests  on  mi 

□ 

jlliplicolion  and  d 

56-5-8  = 3 

117 

1 


118-119 


Moving  forv/ard 


Expanded  Notes  for  this  lesson  ore  on  pages  289-290. 


Objectives 

The  child  learns  more  about  division  with  remainders 
and  develops  skill  in  mental  division. 


must  find  the  number  of  equal  groups  and  the  remain- 
ders. This  type  of  division  has  been  used  in  all  the  teach- 
ing of  division  basic  facts. 

In  finding  the  answers  to  the  problems  and  exercises 
on  these  two  pages,  the  child  should  not  use  the  compu- 
tational form.  He  is  expected  to  compute  mentally. 


Vocabulary 

New  words  page  1 1 8 teach* 

I Comments 

ij  By  the  time  children  enter  fourth  grade,  they  have  al- 
ready had  some  experience  with  uneven  division.  In  this 
j lesson,  the  child's  knowledge  and  use  of  uneven  division 
' are  extended  to  include  all  of  the  division  basic  facts 
j,  but  do  not  go  beyond  this  range.  For  example,  49  is 
^ the  largest  number  divisible  by  5 within  the  range  of 
the  basic  facts  involving  5 (49-^5  = 9 and  4 remainder). 

, This  lesson  includes  division  by  5 through  49,  by  7 
through  69,  by  8 through  79,  and  by  9 through  89. 

I All  the  division  in  this  lesson  involves  situations  in 

I I which  the  child  knows  the  size  of  the  equal  groups  and 


He  may  respond  by  saying  the  answers  aloud  or  by 
writing  out  the  answers. 

In  the  pictures  on  page  118,  rings  are  used  to  show 
the  equal  groups  into  which  the  total  group  has  been 
divided.  You  may  want  to  supplement  the  work  with 
these  pictures  by  providing  real  objects  for  the  children 
to  manipulate.  Such  a method  has  the  advantage  of  let- 
ting each  child  make  the  actual  physical  division  with 
his  own  hands. 


Lesson  briefs  11 8- 11 9 


Moving  forward 


This  lesson  will  teach  you  how  to  divide  when  you 
have  something  left  over. 


@1  □! 

[DI  Oil 

m 

oil 

prM 

Si  Si 

Bl  El 

p m 

SL 

p e, 

Ql  □! 

[Bl  Bl  HI  Bl| 


^ ^ ^ 
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[<1*  a t|>  <l>  « « Iff  xV 

118  The  r«itioind«r  in  division 


Put  the  24  blocks  in  groups  of  4. 
There  are  B groups  of  4. 

24H-4  = S 


Put  the  25  blocks  in  groups  of  4. 
There  are  B groups  of  4. 

Are  any  blocks  left  over?  _ 
The  1 block  left  over  is  calledSJ 
the  remainder. 

25  4 = 6 and  1 remainder 

Put  the  33  tops  in  groups  of  6. 
There  are  B groups  of  6. 

Are  any  tops  left  over? 

33  ^ 6 = B and  B remainder 


Put  the  20  balls  in  groups  of  7. 
There  are  B groups  of  7. 

Are  any  balls  left  over? 

20  -j-  7 = B and  B remainder 


A Which  numbers  can  be  divided  by 

4 without  a remainder? 

28  29  30  31  32  33  34  35  36 
B Which  numbers  can  be  divided  by 

5 without  a remainder? 

14  15  16  17  18  19  20  21  22 

c Which  numbers  can  be  divided  by 

6 without  a remainder? 

36  37  38  39  40  41  42  43  44 

D Which  numbers  can  be  divided  by 

2 without  a remainder? 

13  16  9 4 8 11  17  14  5 6 

E Which  numbers  can  be  divided  by 

3 without  a remainder? 

6 10  14  18  9 13  12  4 28 

F Which  numbers  can  be  divided  by 

4 without  a remainder? 

29  20  8 6 16  11  24  28  31 

G Which  numbers  can  be  divided  by 

7 without  a remainder? 

28  21  40  25  14  34  49  43  56 

H Which  numbers  can  be  divided  by 

8 without  a remainder? 

40  18  37  32  48  20  36  56  64 

I Which  numbers  can  be  divided  by 

9 without  a remainder? 

32  45  27  50  39  40  51  60  63 


A Is  there  a remainder  when  you 
divide  26  by  4? 

B Is  there  a remainder  when  you 
divide  73  by  8? 

c Is  there  a remainder  when  you 
divide  43  by  5? 

D Is  there  a remainder  when  you 
divide  11  by  3? 

E Is  there  a remainder  when  you 
divide  81  by  9? 

F Is  there  a remainder  when  you 
divide  56  by  6? 

G Is  there  a remainder  when  you 
divide  45  by  8? 

H Is  there  a remainder  when  you 
divide  63  by  7? 

B 

□ 28  5 = B and  B remainder 

□ 51  7 = B and  B remainder 

H 15-7-2  = B and  B remainder 

□ 39-h8  = B and  B remainder 

B 46  9 = B and  B remainder 

□ 38-^4=BandB  remainder 
0 14 -j- 3=^  and  B remainder 
0 11 -^2  = B and  B remainder 
n 52 6 = B and  B remainder 
n 79  -7-  9 = B and  B remainder 
Q 36  -r  5 = B and  B remainder 

□ 50 -^8  = B and  B remainder 
El  26-^4  = B and  B remainder 
D3  38  -r-  7 = B and  B remainder 


Now  you  should  know  how  to  divide  when  there  is 
a remainder. 


119 


m 

1 Ask  the  children  how  many  blocks  there  are  in 
all.  Note  that  there  are  10  in  each  row.  Then 
draw  their  attention  to  the  fact  that  these 
blocks  have  been  put  into  groups  of  4.  Let  them 
discover  that  all  the  blocks  are  included  in 
these  groups  of  4.  Ask,  “Are  there  any  left 
over?’’  Have  someone  read  and  complete  the 
sentences  at  the  right. 

2 Ask  the  children  how  many  blocks  there  are  in 
all  and  what  size  groups  they  have  been  put 
into.  Let  them  discover  that  there  are  6 groups 
of  4 blocks  and  that  1 block  is  left  over. 

3 Either  let  one  child  read  aloud  all  the  material 
at  the  right  or  have  several  children  take  turns 
reading  the  sentences,  saying  the  missing  num- 
bers in  place  of  the  screens. 

4 Work  with  this  picture  and  the  accompanying 
text  in  the  same  way. 


1 Have  the  children  say  in  turn  the  numbers  that 
can  be  divided  without  a remainder  in  each 
case.  You  might  also  require  the  children  to 
write,  opposite  the  labeling  letters  A to  I on 
their  papers,  the  numbers  that  they  can  divide 
without  remainders.  If  advisable,  this  exercise 
may  be  extended  by  having  the  children  take 
turns  saying  the  quotient  and  the  remainder  for 
the  numerals  in  each  exercise.  For  example, 
in  A the  child  would  say,  “7  and  no  remainder, 
7 and  1 remainder,  7 and  2 remainder,  7 and  3 
remainder,  8 and  no  remainder,  8 and  1 re- 
mainder, 8 and  2 remainder,  8 and  3 remain- 
der, 9 and  no  remainder.’’  Or  you  might  say, 
“Let’s  look  at  A,  33.’’  The  child  should  respond, 
“8  and  1 remainder.’’ 

2 Let  the  children  take  turns  answering  these, 
or  they  may  answer  by  putting  yes  or  no  op- 
posite the  labeling  letters  on  their  papers. 

3 Use  this  for  oral  work  first;  then  tell  the  chil- 
dren to  write  the  answers. 


120-123  Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  pages  291-292. 


Objectives 

The  child  learns  how  to  find  the  size  of  equal  groups 
when  the  total  number  and  the  number  of  equal  groups 
are  known. 


Vocabulary 

New  words  page  1 22  movie;  page  1 23  persons,  mag- 
azines 

Comments 

The  type  of  division  taught  in  this  lesson  is  that  in 
which  the  size  of  the  equal  groups  must  be  found.  It 
is  often  called  sharing  (partitive)  division.  This  may  be 
a new  idea  for  some  children.  It  will  not  be  entirely 
new  to  the  children  who  have  had  this  program  in  the 
third  grade. 

In  this  book  all  the  teaching  of  the  division  basic 
facts  was  based  on  situations  in  which  the  size  of  the 
equal  groups  was  known  (measurement  division).  The 
child  had  to  find  out  how  many  equal  groups  there  were. 
For  example,  how  many  groups  of  2 apples  can  be  made 
from  a group  of  12  apples?  The  solution  can  be  demon- 
strated with  actual  apples  (or  other  objects)  by  forming 
groups  of  2 apples  and  counting  these  groups.  The 
equation  for  this  problem  is  12h-2  = H.  In  general, 
for  problems  of  this  type  the  equation  takes  the  follow- 
ing form:  total  number  number  in  each  group=  num- 
ber of  groups. 

In  the  sharing  type  of  division,  which  is  presented 
in  this  lesson,  the  size  of  the  equal  groups  is  unknown. 
For  example,  if  12  apples  are  to  be  shared  equally  by  6 
boys,  how  many  will  each  boy  get?  Here  the  total  num- 
ber of  apples  is  12,  the  number  in  each  of  the  equal 
groups  is  to  be  found,  and  the  number  of  equal  groups  is 
6.  Using  the  same  form,  you  have  for  this  problem  the 
equation  12-^*=6.  It  is  important  to  notice  that  the 

I screen  now  comes  at  the  right  of  the  division  sign. 

I In  this  problem  the  numbers  are  so  small  that  we  know 
immediately  that  the  answer  is  2.  However,  when  the 
numbers  are  larger,  it  is  not  so  easy  to  know  the  answer. 
For  example,  suppose  147  apples  are  to  be  shared  equal- 
ly by  3 boys;  that  is,  divided  into  3 equal  groups.  The 
equation  is  147-^-b=3.  We  do  not  know  without  com- 


puting how  many  apples  should  be  put  into  each  group 
to  make  3 equal  groups.  We  cannot  form  one  of  the 
equal  groups,  then  another,  and  finally  the  third,  and  so 
demonstrate  the  solution  in  three  simple  steps.  To  dem- 
onstrate the  solution  of  this  problem  with  objects  would 
require  many  steps — 49,  to  be  exact. 

The  method  of  solving  this  type  of  problem  with  ob- 
jects is  indirect.  In  this  example,  if  each  boy  takes  1 
apple,  a group  of  3 apples  is  taken.  Suppose  each  boy 
takes  another  apple  and  they  keep  repeating  this  proc- 
ess. Each  boy  accumulates  a pile  of  apples,  and  after 
49  steps  the  apples  will  be  equally  divided.  There  will 
be  49  apples  in  each  group.  Notice  that  children  can 
solve  this  problem  by  using  objects  even  if  they  do  not 
know  how  to  divide  147.  However,  this  example  is  not 
intended  for  the  pupils,  but  only  to  illustrate  for  you 
that  the  difficulty  in  the  problem  is  a genuine  one. 

To  solve  this  problem  by  arithmetic,  we  notice  that 
3 apples  are  taken  each  time.  We  then  ask:  How  many 
groups  of  3 are  there  in  147?  This  is  the  measurement 
type  of  problem,  and  we  can  divide  147  by  3.  The  an- 
swer is  49,  and  so  we  have  learned  indirectly  by  arith- 
metic that  each  boy  will  get  1 apple  a total  of  49  times, 
or  each  boy  will  get  a group  of  49  apples. 

Similarly,  in  the  easier  example  mentioned  above, 
where  12  apples  are  to  be  shared  by  6 boys,  or  12-^-H 
= 6,  one  round  of  sharing  among  6 boys  amounts  to 
forming  a group  of  6 apples.  Indirectly  the  question 
becomes:  12  apples  will  make  how  many  groups  of  6 
apples?  The  answer,  2,  tells  the  number  of  “rounds” 
and  also  how  many  apples  each  boy  will  get. 

The  purpose  of  the  work  on  pages  120-123  is  to  help 
the  children  understand  this  type  of  situation  and  the 
method  by  which  it  is  solved. 

Note  that  this  treatment  has  both  a “See"  and  a 
“Compute"  section.  In  the  "See"  section  we  show  the 
child  how  to  make  the  equation,  and  in  the  “Compute" 
section  we  explain  why  he  can  compute  the  way  he  does. 


Answers 

Page  123: 

D 15-[5]=3 
E 16-^  [4]  =4 
F 42(?^[7<£]=6 
G 3X9=  [27] 


H 18^  [3]  =6 
I 36^-^[9^]=4 
J 56- [8]  =7 
K 15-[3]=5 


L 27- [9]  =3 
M 40-8=  [5] 


Lesson  briefs  120-123 


Exploring  problems 


Bob,  Dick,  and  John  are  going  to  share  Q 
24  stamps.  Each  boy  is  going  to  get 
the  same  number  of  stamps.  How  many 
stamps  will  each  boy  get? 

.There  are  24  stamps  in  all. 

24  0 Number  of  stamps 

t In  all 


The  boys  are  dividing  the  stamps  into  equal 
groups.  You  do  not  know  how  many  stampspl 
there  will  be  in  each  group. 


24-^ 


Number  of  stamps 
in  each  group 


There  will  be  as  many  equal  groups 
of  stamps  as  there  are  boys.  You  know 
that  there  will  be  3 equal  groups  of  stamps-F] 


24-a=3 


Number  of  equal 
groups  of  stamps 


_You  must  find  this  number. 


wn  (reteaching  of  portitive  division) 


compute 


There  are  24  stamps  in  all. 


cr 


|gHg)0  , 

Q 


Now  each  boy  has  taken  1 stamp.  The  boys 
have  taken  a group  of  3 stamps. 


'1 


Each  boy  has  taken  another  stamp.  They 
® have  taken  another  group  of  3 stamps. 


nig 


SI  ^ 
1^1  S @ 


B1  B Now  the  boys  have  finished  sharing 

„ ® the  stamps.  Each  time  the  boys  took 

® S @1  1 stamp  apiece,  they  took  a group 

of  3 stamps.  You  can  think  of  the  24 

ffli  IBBI]  stamps  as  divided  into  groups  of  3. 


□ 


USB 


24  divided  by  3 = 8 

Now  turn  the  page. 

121 


1 Tell  the  children  to  read  the  problem.  By  dis- 
cussion relate  the  problem  to  the  picture. 

2 Emphasize  the  fact  that  this  number  tells  how 
many  stamps  there  are  in  all,  and  that  the 
24  stamps  are  going  to  be  divided  into  equal 
groups. 

3 Direct  the  children  to  read  this  text  and  then 
refer  to  Picture  B.  Be  sure  they  understand 
that  the  objective  is  to  divide  the  stamps  into 
3 equal  groups,  but  that  we  do  not  know  how 
many  stamps  there  will  be  in  each  group. 
Emphasize  this  as  the  reason  for  using  the 
screen  at  this  point. 

4 Have  the  children  read  this  text  and  relate  it 
to  Picture  C.  Let  the  children  see  that  now  the 
stamps  have  been  put  into  3 equal  groups, 
but  that  we  do  not  know  how  many  are  in 
each  group.  Point  out  that  the  3 in  the  equa- 
tion shows  that  there  are  3 groups. 


1 Let  the  children  count  the  stamps  to  see  that 
there  are  24  of  them. 

2 Be  sure  the  children  understand  that  each  boy 
has  taken  1 stamp.  Point  out  that  a group  of 
3 stamps  has  been  taken  away  from  the  sup- 
ply— that  when  each  boy  has  taken  the  first 
stamp  of  his  share,  a group  of  3 has  been  taken 
away  from  the  whole  group. 

3 Let  the  children  see  that  each  boy  has  taken 
another  stamp  and  another  group  of  3 has 
been  taken  away.  Explain  that  the  boys  will 
continue  doing  this  until  all  the  stamps  are 
gone.  Explain  that  we  do  not  know  as  yet  how 
many  times  they  will  do  this. 

4 Have  the  children  read  the  text,  look  at  the 
picture,  and  find  that  the  boys  removed  8 
groups  of  3 stamps.  In  other  words,  each  boy 
got  one  stamp  from  each  of  the  8 groups  of  3 
stamps,  or  8 stamps.  Go  through  this  with 
objects  to  help  the  children  understand  what 
happened. 


!□ 

Four  girls  shared  32  flower 

□ Peggy  paid  48^  for  8 cupcakes,  m 

1 postcards  equally.  How  many  flower 

The  cupcakes  cost  how  many  cents  “ 

1 postcards  did  each  girl  get? 

apiece? 

Number  in  all. 

THINK  48^  = how  many  pennies? 

How  many  equal  groups  of  pennies  did 

r 

Peggy  spend?  Find  how  many  pennies 

li 

1 ^Number  of 

there  were  in  each  group. 

la 

= 4 equal  groups. 

48  a = 8 Divide  48  by  8. 

t You  must  find 

B David  paid  25f!  for  5 tickets 

to  a movie  at  school.  The  tickets  cost 

1 Divide  32  by  4. 

how  many  cents  apiece? 

Each  girl  got  ■ flower  postcards. 

!2 

25  ^ a = 5 Divide  25  by  5.  Q 

'm 

Jim  has  3 plant  boxes  in  his  Q 

D Four  girls  bought  a box  of  popcorn 

window  garden.  He  has  15  plants.  He 

for  the  picnic.  They  paid  36^  for  it  and  — 

wants  to  put  the  same  number 

shared  the  cost  equally.  How  much  did 

of  plants  in  each  box.  How  many 

each  girl  pay? 

1 plants  should  he  put  in  each  box? 

□ David  had  56  baseball  cards.  He 

B 

Ann’s  mother  made  16  cupcakes. 

shared  them  equally  with  6 other  boys. 

' 4 persons  shared  them  equally.  How 

How  many  baseball  cards  did  each 

{ many  cupcakes  did  each  person  get? 

of  the  7 boys  get? 

□ 

Nancy  paid  42|f  for  6 yards 

□ Tony  gave  15  of  his  old  magazines 

1 of  ribbon.  How  many  cents  a yard  did 

to  5 boys.  He  gave  each  boy  the  same 

the  ribbon  cost? 

number  of  magazines.  How  many 

! 0 Carol  bought  3 spools  of  ribbon.  0 
Each  spool  had  9 yards  of  ribbon  on  it. 

magazines  did  each  boy  get? 

n Mary  had  3 vases  and  27  flowers.  — — 

How  many  yards  of  ribbon  did  Carol 

She  put  the  same  number  of  flowers 

! buy? 

in  each  vase.  How  many  flowers  did 

1 Ellen  and  five  of  her  friends  had 

she  put  in  each  vase? 

picnic  in  the  yard.  They  had 

El  Jack  bought  40  hamburger  buns 

18  sandwiches.  If  they  shared  them 

for  a picnic.  The  buns  were  sold  “ 

equally,  how  many  sandwiches  did 

in  packages  of  8.  How  many  packages 

each  of  the  6 girls  get? 

of  buns  did  Jack  buy?  gj 

- Now  you  should  be  able  to  find  how  large  the  equal 

groups  are  when  you  know  the  number  of  things  in  all 

‘ and  the  number  of  equal  groups. 

Keeping  skillful 


A 63^B  = 7 
B 42-HB  = 6 
c 72-7-H  = 9 
D 40-HB=5 
E 64H-B  = 8 


F 54-HB  = 6 
G 56^B  = 8 
H 48H-B  = 6 
I 35H-B=5 
j 814-B  = 9 


A 49^7  = ■ 
B 63H-B  = 9 
C 45H-B  = 5 
D 56^7  = B 
E 40-^8  = B 


36^B  = 9 
72 -^-■  = 8 
54-^9  = B 
■42^B  = 7 
45H-9  = B 
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Have  the  children  look  at  the  picture.  Be  sure 
they  understand  that  each  boy  has  8 stamps 
in  ail.  Relate  the  equation  to  the  fact  that 
to  find  the  missing  number,  they  can  divide 
24  by  3.  Take  care  that  the  children  see  that 
they  are  dividing  by  the  3 because  3 tells  how 
many  stamps  were  taken  away  each  time  the 
boys  took  1 apiece. 

Let  the  class  see  that  each  boy's  share  is  8 
stamps  and  that  the  missing  number  is  8.  Have 
the  children  complete  the  equation  by  writing 
24-^8=3. 

Discuss  the  equation.  Be  sure  the  children  un- 
derstand why  the  numbers  and  screen  have 
been  put  where  they  are.  When  you  discuss 
dividing  32  by  4,  make  sure  they  understand 
what  the  4 represents — that  it  is  the  number 
of  postcards  that  will  be  taken  away  from  the 
supply  when  each  girl  takes  1. 

Follow  the  same  procedure  you  did  with  Prob- 
lem A. 
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Let  the  children  work  independently  on  Prob- 
lems D to  M.  They  should  read  the  problem, 
think  about  the  situation,  make  the  equation 
with  the  screen  in  it,  find  the  answer,  and 
rewrite  the  equation  with  the  missing  number 
in  place  of  the  screen. 

Be  sure  the  children  understand  the  difference 
between  this  problem  and  the  other  problems 
in  the  set. 

Find  out  which  problems  caused  the  most  diffi- 
culty and  discuss  them  with  the  class. 

Use  these  exercises  for  oral  work  first.  Then, 
if  you  wish,  you  may  also  use  them  for  written 
work. 
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Lesson  briefs  120- 123 


124-125  Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  understanding  of  all  the  problem 
types  taught  thus  far.  He  also  tests  his  knowledge  of 
the  basic  facts  and  of  all  the  computational  processes 
he  has  learned  up  to  this  point.  He  tests  his  skill  in  re- 
duction of  measures. 

Vocabulary 

New  words  page  1 24  Friday*,  scrapbook*,  ice-cream* 

Comments 

The  midpoint  of  this  book  makes  a logical  point  at  which 
to  check  up  on  the  children's  progress  by  means  of 
achievement  tests. 

Two  of  these  tests  are  on  problem  solving.  One  each 
of  the  types  of  problems  taught  so  far  is  included  in 
each  test.  (These  different  problem  types  are  listed  on 
page  347  of  this  Teaching  Guide  and  also  in  the  index 
of  the  pupils'  book.)  One  way  to  handle  these  problem- 
solving tests  is  to  use  Test  1 to  discover  what  the  weak- 
nesses are.  Then,  before  going  on,  you  can  go  back 
and  reteach  and  review  the  types  of  problems  with  which 
the  children  have  had  trouble.  Then  you  can  give  Test 
2 to  see  what  improvement  has  taken  place.  Note  that 
the  problems  have  been  restricted  to  the  basic  facts  to 
enable  you  to  concentrate  on  the  children's  reasoning 
without  the  interference  of  computation. 

The  tests  on  page  125  are  power  tests;  give  the  chil- 
dren sufficient  time  to  enable  them  to  finish  the  work 
easily.  Use  as  many  of  these  tests  in  one  day  as  you 
think  wise,  but  all  of  them  will  probably  be  too  much 
work  for  one  day. 

Reteaching  chart 

This  chart  will  help  you  locate  the  pages  in  the  pupils' 
book  to  use  for  reteaching  for  whatever  weaknesses  the 
tests  reveal. 

Page  124: 

(Test  1) 


Problem 

Pages 

Problem 

Pages 

A 

86-87 

E 

120-123 

B 

42-43 

F 

52-53 

C 

92-94 

G 

66-67 

D 

28-29 

H 

88-90 

(Test  2) 


Problem  Pages 

Problem  Pages 

A 

42-43 

E 

86-87 

B 

28-29 

F 

120-123 

C 

52-53 

G 

92-94 

D 

66-67 

H 

88-90 

Page 

125: 

Test 

Pages 

Test 

Pages 

1 

49-51 

7 

18-19,  20-23, 

2 

102-104,  110-113 

24-27 

3 

55-59,  60-65 

8 

32-35,  36-41, 

4 

105-107, 114-117 

45,  54 

5 

120-123 

9 

20-23,  24-27, 

6 

55-59,  60-65, 

88-90,  92-94 

105-107, 114-117, 

10 

118-119 

120-123 

11 

91,  109 

Answers 

Page  1 24:  Page  1 25: 


Test  1 

Test  2 

Test  7 

A 

13-5  = 

[8] 

A 

$.18 -$.09=  [$.09] 

A 84 

B 

12-3= 

[9] 

B 

9 + 8=[17]  or 

B 92 

C 

■ti. 

+ 

CO 

=7 

8+9=[17] 

C 797 

D 

4 + 8=[12] 

C 

8X3^=[24^] 

D 877 

E 

24^  [6] 

=4 

D 

36=4=  [9] 

E 180 

F 

II 

CN 

X 

[14^] 

E 

17-8=[9] 

F 905 

G 

40<f-i-5<t 

= [8] 

F 

9- [3]  =3 

G 590 

H 

to 

+ 

■o 

= 11 

G 

[$.06]+$.09=$.15 

H 120 

H 

$.08+ [$.07]  =$.15 

I 1326 

Test  8 

Test  9 

Test  10 

Test  11 

A 

91 

A 

146 

A 6 and  1 rm.* 

A 

4 pt. 

B 

341 

B 

565 

B 7 and  2 rm. 

B 

21  oz. 

C 

363 

C 

211 

C 2 and  5 rm. 

C 

2 gal. 

D 

149 

D 

120 

D 5 and  1 rm. 

D 

1 ft.  2 in. 

E 

562 

E 

148 

E 7 and  4 rm. 

E 

35  da. 

F 

474 

F 

12 

F 9 and  4 rm. 

F 

19  in. 

G 

877 

G 

372 

G 9 and  2 rm. 

G 

20  qt. 

H 

52 

H 

952 

H 9 and  3 rm. 

H 

14  ma. 

I 

803 

I 

561 

I 9 and  2 rm. 

I 

1 yd.  3 in. 

Remainder" 

is  inc 

iicateo 

1 by 

the  abbreviation  "rm." 
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Checking  up 

Test  1 D 

A Bob  had  5 snails  and  13  goldfish. 

He  had  how  many  fewer  snails  than 
goldfish? 

B Dick  had  12  snails.  He  gave  3 
of  them  to  Tom.  How  many  snails  did 
Dick  have  left? 

c May  had  some  plants  in  a window 
I'  box.  Her  mother  gave  her  3 more 
plants.  Then  she  had  7 plants.  How 
many  plants  did  May  have  to  begin  with? 

D Jane  had  4 plants  in  a window  box. 
She  put  8 more  plants  in  the  box. 

I How  many  plants  were  in  the  box  then? 

E The  children  in  the  science  class 
planted  the  same  number  of  bean 
seeds  in  each  of  4 boxes.  They  had 
24  beans.  They  planted  how  many 
'■  beans  in  each  box? 

r Ann  sold  7 old  magazines  to  friends 
for  2i  apiece.  She  got  how  much  in  all 
for  the  magazines? 

G Carol  spent  40j!;  for  paper  dolls. 

The  dolls  cost  5^  apiece.  How  many 
paper  dolls  did  Carol  buy? 

5 H John  made  2 model  cars  on  Friday, 
n On  Saturday  he  finished  some  more. 

, Then  he  had  1 1 model  cars.  How  many 
h model  cars  did  he  finish  on  Saturday?, 
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Test  2 0 

□ Betty  had  $.18.  She  spent  $.09 
for  ribbon.  How  much  money  did  she 
have  left? 

□ Tom  had  9 stamps.  Bill  had 

8 stamps.  Together  the  boys  had 
how  many  stamps? 

H Jane  bought  8 picture  postcards 
for  3f!  apiece.  How  much  in  all  did  she 
pay  for  these  postcards? 

□ Jane  pasted  36  postcards 

in  a scrapbook.  She  put  4 cards 
on  each  page.  How  many  pages 
of  the  scrapbook  did  she  use? 

B Bill  counted  17  birds  in  his  yard 
on  Friday  and  8 birds  on  Saturday. 

How  many  more  birds  did  he  count 
on  Friday  than  on  Saturday? 

□ Ann  gave  9 paper  dolls  to  Mary, 
Carol,  and  Jane.  She  gave  each  girl 
the  same  number  of  dolls.  How  many 
paper  dolls  did  each  girl  get? 

0 After  Ann  earned  9(<  by  helping 
her  mother,  she  found  she  had  $.15. 
How  much  money  did  Ann  have  before 
she  earned  the 

C3  Tom  wanted  to  buy  an  ice-cream 
cone  that  cost  $.15.  He  had  only  $.08. 
How  much  more  money  did  he  need? 


Checking  up 


Test  1 n 

Test  2 Q 

Test  3 Cl 

Test  4 0 

1 ' A 

6X4=8 

A 5X9=B 

□ 18-4-3  = B 

EJ  42  = “b 

3X8  = 8 

B 8X7=B 

13  24-^8  = B 

0 54-4-9  = B 

9X4=H 

c 6X8=a 

0 32-4-4  = B 

B 64H-8  = B 

! . D 

3X7  = H 

D 8X8=B 

0 36  = 6 = H 

0 45-:-5  = « 

' ' E 

6X5  = 8 

E 7X9=B 

B 28  = 7 = B 

B 42-4-6  = B 

1 F 

8X4  = H 

F 6X7=B 

□ 14-4-2  = B 

B 72-4-8  = B 

1 ' G 

3X9  = a 

G 9X9=B 

0 25-4-5  = B 

0 40  = 5 = H 

H 

5X5  = a 

H 6X9=B 

□ 27-4-9  = B 

m 49  = 7 = H 

1- 

1 1 

4X7  = a 

1 7X7=a 

D 24-:-4  = « 

n 63-4-9  = 8 

i Test  5 n 

Test  6 g 

Test?  n 

Test  8 0 

A 

36-4-a  = 6 

A 42-4-“a 

E! 

464-38  = 8 

□ 

183-92  = B 

! “ 

54-4-B  = 6 

B 18-;-B  = 3 

B 

54-204-67  = S 

0 

800- 459  = ■ 

c 

81H-B  = 9 

C 63-4-9  = a 

0 

422  4- 375  = H 

0 

536- 173  = H 

1 “ 

48-4-a  = 8 

D 72-4-8  = 8 

0 

308  4- 569  = H 

0 

725-576  = 8 

! E 

404-H=5 

E 64-1-8  = 8 

B 

954-784-7  = B 

B 

807-245  = 8 

■'  f 

72-4-a  = 8 

F 24-4-6  = S 

B 

2164-689  = 8 

B 

903 -429  = a 

ii;  G 

45-4-B  = 5 

G 40-4-5  = H 

0 

2754-315  = 8 

0 

2864-1987  = 8 

i !.  ” 

63-4-a  = 9 

H 49-4-8  = 7 

EO 

7 4-  53  4-  60  = H 

Q 

300-248=8 

"!  ' 

56H-H  = 7 

1 30  .-H  = 5 

n 

8904-436  = 8 

n 

6551-5748=8 

ll'  Test  9 B 

Test  10  il2J 

Test  11  BD 

A 

284-8=174 

A 25-4-4  = 1 

9 and  B remainder 

□ 2qt.  = Hpt. 

1 ' ^ 

4564-109  = 1 

1 B 58-^8  = i 

B and  B remainder 

O 1 lb.  5 oz.  = ■ oz. 

c ■4-219  = 430 
D 5804-a  = 700 
i 584-90  = S 
F ■4-99=111 
G 1404-8  = 512 
H 7194-233  = a 
I ■4-119  = 680 


c 19-4-7  = 8 and  I 
D 46-4-9  = Bandl 
E 39-4-5  = 8andi 
F 58-4-6  = 8 and  I 
G 29-4-3  = 8andl 
H 39-4-4  = aandi 
I 83  -4-  9 = B and  1 


remainder 
remainder 
t remainder 
I remainder 
1 remainder 
I remainder 
I remainder 


0 16  pt.  = B gal. 

□ 14  in.  = a ft.  ■ in. 
B 5wk.  = ada. 

D 1 ft.  7 in.  = ■ in. 

0 ■ qt.  = 5 gal. 

E!  H mo.  = 1 yr. 

□ 39  m.  = Byd 


2 mo. 

B in. 
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1 Give  this  test  without  a time  limit.  Direct  each 
child  to  make  an  equation  for  the  problem, 
put  in  a screen  (or  square)  for  the  missing  num- 
ber, find  the  missing  number,  and  then  rewrite 
the  equation  with  the  missing  number  in  it. 

2 Give  the  children  the  correct  answers,  and 
let  them  verify  their  own  answers.  Determine 
which  problems  have  given  them  the  most 
trouble.  Then  refer  to  the  Reteaching  Chart  on 
page  120  and  do  whatever  reteaching  is 
necessary. 

3 After  reteaching  to  overcome  any  weaknesses 
revealed  in  Test  1,  you  may  give  this  test  in 
the  same  way  as  Test  1.  Check  again  to  see 
if  some  problems  still  cause  trouble,  and  if 
necessary  do  some  more  reteaching  for  those 
children  who  need  it. 


1^ 

1 This  is  a test  on  the  multiplication  basic  facts 
with  products  up  to  36. 

2 This  test  is  on  multiplication  basic  facts  with 
products  of  40  to  81. 

3 This  test  is  on  division  basic  facts  through 
dividends  of  36. 

4 This  test  is  on  division  basic  facts  with  divi- 
dends of  40  to  81 . 

5 In  this  division  test,  the  child  must  find  the 
size  of  the  equal  groups. 

6 This  is  a mixed  test  on  division.  In  some  cases 
the  child  must  find  the  size  of  the  equal 
groups;  in  others,  the  number  of  equal 
groups. 

7 This  test  is  on  addition. 

8 This  is  a test  on  subtraction. 

9 This  is  a test  on  different  types  of  equations 
arising  from  additive  problem  situations. 

10  This  test  is  on  division  with  remainders. 

1 1 This  is  a test  on  the  reduction  of  measures. 


Lesson  briefs  124-125 
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126-128  Moving  forward 

Expanded  Notes  for  this  lesson  ore  on  pages  292-295. 


Objectives 

The  child  extends  his  knowledge  of  the  number  system 
through  9 places,  including  the  millions'  place.  He  learns 
to  read  and  write  numbers  of  these  sizes. 


Vocabulary 

New  words  page  126  millions 
Comments 

In  the  preceding  treatment  on  the  number  system  (pages 
11-15),  the  child  learned  to  read  and  write  numerals  up 
to  9999.  Now  he  will  learn  to  read  and  write  numerals 
up  to  999,999,999.  Enough  use  is  made  of  pictures  in 
this  treatment  to  help  the  child  understand  the  magni- 
tude of  these  larger  numbers. 

Help  the  children  to  discover  that  when  we  have  a 
number  of  three  figures,  such  as  125,  we  say  something 
for  each  of  those  numerals.  For  example,  we  say,  "one 
hundred  for  1,  twenty  {-ty  means  tens)  for  2,  and  five 
for  5."  We  simply  say  "one  hundred  twenty-five."  When 
we  extend  this  number  to  three  more  figures,  we  still 
read  the  three  figures  “one  hundred  twenty-five"  and 
then  say  “thousand."  In  other  words,  if  we  had  the  num- 
ber 125,125,  we  would  read  it  "one  hundred  twenty-five 
thousand,  one  hundred  twenty-five."  Then,  if  we  extend 
this  number  to  three  more  figures,  we  read  it  "one  hun- 
dred twenty-five  million,  one  hundred  twenty-five  thou- 
sand, one  hundred  twenty-five."  Stress  the  fact  that  we 
read  each  group  of  three  figures  the  same  way  (as  if  it 
were  only  hundreds).  Point  out  that  the  group  of  three 
figures  second  from  the  right  has  the  name  "thousands,” 
and  the  next  group  has  the  name  “millions."  You  might 
even  mention  that  this  goes  on  and  on — that  each  addi- 
tional group  of  three  figures  has  a special  name. 

Keep  in  mind  that  the  word  "and"  is  going  to  be  re- 
served for  the  decimal  point  in  reading  numbers;  that  we 
do  not  say  "and”  between  "one  hundred"  and  "twenty" 
in  the  figure  120,  but  that  we  read  it  "one  hundred 
twenty." 

The  important  objective  of  this  lesson  is  to  help  the 
child  understand  the  system  so  that  he  can  read  any 
number  if  he  knows  the  name  of  the  group  it  belongs 
to — like  "thousands,"  "millions,”  etc.  In  the  exercises 


(blocks  1 and  2)  on  pages  127  and  128,  note  how  the 
thousands  are  shown  in  red  and  the  hundreds  in  black. 
On  page  128,  the  millions  are  shown  in  black,  too.  If  you 
wish,  you  may  duplicate  this  arrangement  on  the  chalk- 
board with  additional  sets  of  numbers. 


G896 
H 30,020 
I 610,000 
J 14,001 
K 101,000 
L 500,720 


M 16,402 
N 25,130 
O 814,006 
P 924,002 
Q 200,041 
R 510,100 


S 2407 
T 900,203 
U 65,810 
V 70,007 


Answers 

Page  127: 
(block  3) 

A 70,000 
B 13,000 
C 300,000 
D 700,000 
E 60,008 
F 47,000 

Page  128: 
(block  4) 

A 7,060,108 
B 20,500,016 
C 41,009,220 


D 388,000,500 
E 790,000,030 
F 52,078,008 


G 999,000,056 


Moving  forward 


This  lesson  shows  you  how  to  read  and  write  numerals 
that  mean  thousands  or  millions. 


Read. 


A 25,436 

A 18,213 

H 512,492 

^ o 84,001 

B 481,217 

B 800,050 

1 5400 

P 212,090 

c 16,590 

C 800,500 

J 260,070 

Q 67,500 

D 30,401 

D 630,004 

K 500,005 

R 9010 

E 128,007 

E 259,000 

L 905,102 

s 429,308 

F 73,200 

F 701,408 

M 71,698 

T 216,005 

G 49,080 

G 942,671 

N 8777 

u 50,070 

Write  with  numerals,  g 

□ seventy  thousand 

□ thirteen  thousand 

B three  hundred  thousand 

□ seven  hundred  thousand 
B sixty  thousand  eight 

O forty-seven  thousand 
B eight  hundred  ninety-six 
Cl  thirty  thousand  twenty 
D six  hundred  ten  thousand 
D fourteen  thousand  one 

□ one  hundred  one  thousand 


□ five  hundred  thousand  seven  hundred  tv/enty 

□ sixteen  thousand  four  hundred  two 

El  twenty-five  thousand  one  hundred  thirty 
H eight  hundred  fourteen  thousand  six 

□ nine  hundred  twenty-four  thousand  two 
E two  hundred  thousand  forty-one 

□ five  hundred  ten  thousand  one  hundred 
B two  thousand  four  hundred  seven 

□ nine  hundred  thousand  two  hundred  three 
[D  sixty-five  thousand  eight  hundred  ten 

□ seventy  thousand  seven 
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1 Ask,  "How  many  boxes  of  1000  tacks  are 
there?"  Let  the  children  discover  where  the 
9 has  been  put  in  the  tally  spaces.  Discuss  how 
we  have  arranged  for  six  figures  by  separating 
the  first  three  places  at  the  right  from  the  last 
three  spaces  at  the  left  by  a longer  line.  Have 
them  read  this  number  as  "nine  thousand." 

2 Have  the  class  note  that  another  box  of  1000 
tacks  has  been  brought  in.  Explain  that  we 
could  put  a 10  in  the  ones'  space  under  "thou- 
sands," but  that  we  do  not  put  anything  larger 
than  9 in  any  space.  Instead  we  put  a 1 in 
the  tens’  space  under  "thousands.”  Teach  the 
children  to  read  this  number  as  "ten  thousand." 

3 Ask  the  class  how  many  boxes  of  10,000  nuts 
there  are.  Ask,  "If  we  wanted  to  put  this  10 
in  one  of  the  tally  spaces,  where  would  we  put 
it?"  But  following  the  principle  mentioned  in 
Note  2,  we  now  put  it  as  a "1 " in  the  hundreds' 
space  for  the  thousands'  group. 


1 Have  the  children  note  how  many  boxes  of 
screws  there  are  of  each  quantity.  Ask, 
"Should  any  figures  be  put  in  the  first  three 
spaces?  Should  any  figures  be  put  in  the  sec- 
ond group  of  spaces,  the  thousands'  group?" 
Discuss  the  placing  of  the  figures  in  the  spaces 
and  say  that  we  begin  reading  the  number 
"two  hundred  thirteen”  and  then  say  "thou- 
sand" when  we  are  through. 

2 Tell  the  children  to  read  the  figures  in  red 
just  as  they  would  any  number;  then  say  "thou- 
sand” and  finish  reading  the  number. 

3 Let  the  children  read  these  numbers  without 
any  help.  They  should  say  "thousand”  after 
reading  the  red  figures. 

4 If  the  children  have  trouble  reading  these  num- 
bers, you  can  write  them  on  the  chalkboard, 
using  a different  color  for  the  thousands. 

5 Have  the  class  write  out  these  exercises. 


Lesson  briefs  126-128 
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Say  Q 


A 2,557,628 
B 9,346,000 
C 36,801,709 
D 158,000,000 
E 70,400,000 
F 5,000,900 
G 642,263,080 


Write  with  numerals. 


B 


A 4,750,529 
B 27,386,100 
c 3,927,004 
D 800,130,900 
E 55,741,226 
F 198,416,003 
G 375,800,000 


□ seven  million  sixty  thousand  one  hundred  eight 

□ twenty  million  five  hundred  thousand  sixteen 

G forty-one  million  nine  thousand  two  hundred  twenty 

□ three  hundred  eighty-eight  million  five  hundred 


□ seven  hundred  ninety  million  thirty 

□ fifty-two  million  seventy-eight  thousand  eight 
0 nine  hundred  ninety-nine  million  fifty-six 


Read. 

Q 82,420,000 

□ 716,000,500 
Q 1,585,250 
0 397,026,488 
Q 63,080,700 

□ 8,000,000 
B 657,932,060 
m 325,609 

n 1,000,231 
n 42,001 
□ 900,030 

n 60,110 

CD  390,001,010 
B 65,100,200 
H 1,232,847 


□ 


Now  you  should  be  able  to  read  and  write  numerals 
that  mean  thousands  or  millions. 


m 

1 Let  the  children  observe  how  many  boxes  of 
washers  there  are.  Have  them  explain  why 
there  are  no  figures  in  the  first  two  groups 
of  spaces  at  the  right.  Discuss  the  fact  that 
now  we  are  over  in  the  third  group  of  spaces 
and  that  we  put  1 in  the  ones’  space  because 
we  have  one  million. 

2 Explain  that  we  say  “million"  for  the  num- 
bers in  black,  “thousand”  for  those  in  red, 
and  read  the  rest  of  the  number,  which  is 
black,  as  usual.  Let  the  children  take  turns 
reading  these  numbers. 

3 Let  the  children  take  turns  reading  these  num- 
bers. (The  thousands  have  been  printed  in 
red  as  an  aid.) 

4 Let  the  children  read  these  aloud.  To  test  the 
children's  skill,  zeros  have  been  put  in  many 
different  places. 

5 Use  these  exercises  as  written  work. 


Thinking  straight 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  that  when  he  multiplies  by  zero,  or 
multiplies  zero,  the  answer  is  zero;  that  when  zero  is 
divided  by  any  number,  the  answer  is  zero.  He  also 
learns  that  when  he  multiplies  1 by  a number,  or  when  he 
multiplies  a number  by  1,  the  answer  is  the  number  it- 
self. Finally,  he  learns  that  when  he  divides  a number 
by  itself,  the  answer  is  1. 

Vocabulary 

New  words  page  129  equation,  divisor,  notice*, 
happens* 

Comments 

This  lesson  is  included  here  so  that  the  child  will  under- 
stand the  usual  generalizations  about  zero  and  one,  and 
be  able  to  answer  test  questions  about  zero  and  one. 

Discuss  this  page  at  length  in  class.  As  the  pupils 
talk  about  it,  help  them  form  the  generalizations.  When 


working  with  Tables  1 to  4,  you  may  wish  to  supply  sim- 
ilar tables  on  the  board  to  help  the  class  arrive  at  the 
generalizations  developed  in  Exercises  A to  O.  This  is 
a good  point  at  which  to  develop  the  “tables"  for  the 
multiplication  and  division  basic  facts.  Let  each  child 
select  a table  that  he  wants  to  make.  Use  these  tables  to 
assist  the  children  in  arriving  at  generalizations. 

The  answers  to  the  exercises  are  obvious;  so  none 
are  supplied. 


(:  Thinking  straight 

ki 

\ Table  1 Q 

Table  2 Q 

Table  3 0 

Table  4^ 

,5X6  = 30 

6X5  = 30 

If) 

1! 

CO 

•!• 

o 

5-^ 

1 = 5 

*i:4X6  = 24 

6X4  = 24 

32 -^8  = 4 

4 = 

1 = 4 

f 3X6=18 

6X3=18 

24-H8  = 3 

3-H 

1 = 3 

^'2X6=12 

6X2  = 12 

16  = 8 = 2 

2H- 

1 = 2 

|lj  1X6  = 6 

6X1=6 

8-^8=l 

1-^ 

1 = 1 

i):'0X6  = 0 

6X0  = 0 

0-H8  = 0 

0 = 

1=0 

.iJn  Look  at  Table  1.  5 X 6 = 30  is 
K an  equation.  5 is  the  number  that  you 
.^multiply  by.  5 is  the  multiplier. 

1 □ Read  the  other  equations  in  Table  1. 

> 'What  happens  to  the  answer  as  the 
[multipliers  get  smaller? 
it  □ What  is  the  answer  when  the  multiplier 
iis  0? 

1 0 What  is  the  answer  when  the  multiplier 
is  1? 

□ What  number  is  the  multiplier  in  each 
■'  equation  in  Table  2?  Notice  that 
ij.the  numbers  that  are  multiplied  get 
smaller.  What  happens  to  the  answers 
III  as  these  numbers  get  smaller? 

JQ  What  is  the  answer  when  1 is 
multiplied  by  a number? 

0 What  is  the  answer  when  0 is 
i multiplied  by  a number? 

I □ Is  the  answer  to  6 X 1 the  same  as 
r the  answer  to  1 X 6?  Is  the  answer 
i to  6 X 0 the  same  as  the  answer  to  0 X 6? 


D Look  at  Table  3.  40 H- 8=  5 is 
also  an  equation.  The  number  that 
you  divide  by  is  the  divisor.  What  is 
the  divisor  in  40  -j-  8 = 5? 

□ In  Table  3 what  is  the  divisor 
in  each  equation? 

□ In  Tables  3 and  4,  what  happens 
to  the  answers  as  the  numbers 
that  you  divide  get  smaller? 

□ What  is  the  answer  when  you 
divide  8 by  8?  1 by  1? 

C]  What  is  the  answer  when  you 
divide  0 by  8?  0 by  1? 

O What  is  the  answer  when  you 
divide  a number  by  1? 

S What  is  the  answer  when  you 
divide  0 by  a number? 

A 9Xl  = HgF  1X1  = B 

B 0X1  = ^^  G i = i = n 

c 5-H5  = H H 5^1=B 

D 0-r-4  = S I 7X0  = B 

E 0X0=a  J 1X5=B 

Generolizah'ons  about  zero  and  one  In  multiplication  and  division;  e 
introduction  of  terms  equofton,  mullipUer.  ond  divisor  I 


1 Have  the  children  examine  Table  1 and  then 
discuss  it.  By  using  Exercises  A to  D,  let  the 
children  discover  that  as  the  multiplier  be- 
comes smaller,  the  answers  become  smaller. 

2 Have  the  children  examine  Table  2 to  see  how 
it  differs  from  Table  1.  This  time  the  multi- 
pliers are  alike,  but  the  numbers  multiplied 
and  the  answers  become  smaller. 

3 Have  the  children  study  Table  3 and  discover 
that  here  the  divisors  are  the  same,  but  the 
numbers  that  are  to  be  divided  become 
smaller,  and  as  they  do,  the  answers  are 
smaller  by  1.  Use  Exercises  I to  M to  assist  the 
children  in  making  generalizations.  Pay  par- 
ticular attention  to  the  number  divided  by  it- 

. self  and  to  zero  as  the  number  divided. 

4 Work  with  Table  4 as  you  did  with  Tables  1 to 
3 using  Exercises  K to  O. 

5 Let  the  children  take  turns  giving  the  answers. 
Then  have  them  make  up  similar  equations  to 
test  one  another. 


130-133  Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  pages  296-297. 

I Objectives 

The  child  learns  to  subtract  to  solve  problems  in  which 
he  must  find  how  many  are  gone  when  he  knows  the 
number  there  were  to  begin  with  and  the  number  re- 
maining. 


I Vocabulary 

[New  words  page  132  herself*;  page  133  folders, 
i|  wrapped* 

I Comments 

So  far  in  this  book  eight  types  of  problem  situations 
■,  and  methods  for  solving  them  have  been  retaught:  (1) 
I basic  additive,  (2)  basic  subtractive,  (3)  multiplicative, 
; (4)  divisive  (finding  the  number  of  equal  groups),  (5) 
I comparative  (finding  how  many  more  or  fewer  than), 

(6)  finding  how  many  more  are  needed  or  were  added, 

(7)  finding  the  number  of  items  to  begin  with  when  the 
I number  of  items  added  and  the  number  of  items  result- 


ing are  known,  and  (8)  partitive  division  (finding  the  size 
of  the  equal  groups). 

In  this  lesson  children  are  introduced  to  a type  of 
problem  situation  that  has  not  been  encountered  before 
in  this  program.  This  is  the  situation  in  which  they  know 
the  number  of  objects  there  were  to  begin  with  and 
how  many  were  left.  The  problem  is  to  find  how  many 
were  taken  away.  This  is  a subtractive  situation.  Up 
until  now  the  children  have  met  only  one  kind  of  sub- 
tractive situation  in  their  problem  solving,  and  that  has 
been  the  basic  subtractive  situation  in  which  a known 
part  of  a known  total  group  has  been  removed  or  has 
been  imagined  as  being  removed.  Both  the  basic  sub- 
tractive situation  and  the  comparative  situation  come 
under  this  type.  The  pictures  and  explanations  in  this 
lesson  will  make  it  clear  to  children  why  they  can  use 
subtraction  in  finding  how  many  are  gone. 

In  the  "See"  step  of  the  first  problem  on  page  130, 
the  children  learn  through  pictures  and  text  how  to  make 
the  equation  that  symbolizes  what  happened  in  the 
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problem  situation.  The  important  thing  for  them  to  un- 
derstand in  this  type  of  problem  is  that  the  screen  repre- 
senting the  unknown  number  (the  unknown  group  that 
has  been  removed)  is  placed  immediately  at  the  right 
of  the  minus  sign. 

The  "Compute”  step  shows  the  children  why  they  can 
subtract  to  get  the  answer.  If  the  children  have  difficulty 
with  this  type  of  problem,  use  objects  to  show  by  real 
action  just  what  happens  in  the  problem  and  what 
happens  in  the  solution. 

Answers 

Exploring  problems: 

In  a problem  like  H an  equation  like  120  — 86=B 


Keeping 

(block  1) 

skillful: 

A 49 

D 518 

G 8 

J 

2510 

B 60 

E 228 

H 337 

K 

884 

C 49 

F 14 

I 97 

(block  2) 

A 83 

D 316 

G 119 

J 

5292 

B 643 

E 92 

H 311 

K 

1875 

C 53 

F 1221 

I 8 

(block  3) 
A 728 

D 503 

G 448 

J 

3964 

B 152 

E 187 

H 96 

K 

4030 

C 665 

F 367 

I 3052 

should  be  accepted  if  the  child  can  justify  it. 


A 69«-[45^]=24^ 
B 54- [36]  = 18 
C 41 -[9]  =32 
D 18-[15]=3 
E 24- [18]  =6 
F 30-[16]  = 14 
G 35- [26]  =9 


H 86+[34]  = 120 
I [88]+15  = 103 
J 45-[28]  = 17 
K 62-[17]=45 
L $3.25-$1.29=[$1.96] 
M 24- [9]  =15 
N 12-[8]=4 
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Exploring  problems 


The  Brown  family  made  21  popcorn  balls. 
By  bedtime  there  were  only  5 left.  Sue  said, 
“I  wonder  how  many  popcorn  balls  we  ate.” 
How  many  popcorn  balls  had  they  eaten? 


.The  Browns  made  21  popcorn  balls. 


Number  of  popcorn  balls 
-made 


"You  do  not  know  how  many  popcorn  balls 
they  ate. 


21  — * 

t— 


Number  of  popcorn  balls 
eaten 


D 


There  were  5 popcorn  balls  left. 

I~  Number  of  popcorn  balls 
^ left 

You  must  find 
this  number. 


21-1=5 

f 


compute 


You  know  that  the  Browns  had  21  popcorn 
balls  to  begin  with. 


21 


Number  of  popcorn  balls 
-to  begin  with 


m 

1 Draw  attention  to  Problem  A.  Then  call  on 
someone  to  relate  Picture  A to  the  problem. 
Make  sure  the  class  understands  that  only  the 
total  group  is  shown  in  the  picture. 

2 Explain  that  this  number  stands  for  the  pop- 
corn balls  that  the  Browns  made. 

3 Help  the  children  see  that  this  picture  indi- 
cates that  some  of  the  popcorn  balls  are  being 
removed  but  that  we  do  not  know  how  many. 
Have  pupils  relate  the  picture  to  the  equation 
at  the  right.  Make  sure  they  realize  that  the 
minus  sign  indicates  that  some  popcorn  balls 
are  being  removed  and  that  the  screen  indi- 
cates that  we  do  not  know  how  many. 

4 This  picture  shows  the  5 popcorn  balls  that 
were  left.  Have  the  children  discuss  how  this 
is  shown  in  the  equation  at  the  right. 

5 Tell  pupils  that  here  the  popcorn  balls  have 
been  rearranged  so  that  we  can  easily  see 
how  many  there  were  to  begin  with. 


□ 

■QQxSfOQ 
QQOQ® © 


.Think  of  a group  of  popcorn  balls  equal 
in  number  to  the  popcorn  balls  left. 

^ Number  of  popcorn  balls 

r left 


O © O © O B D 
©000© 
0(3000 
©OOOO© 


.Imagine  that  thi^ group  of  5 popcorn  balls 
is  gone. 

21 

C\  « Subtract  5 from  21. 


i21 

i_5 

16 


B 


The  number  left  tells 
how  many  popcorn  balls 
the  Browns  had  eaten. 
.They  had  eaten  16. 


□ 

21- 


This  number  is  16. 

The  Browns  had  eaten 
16  popcorn  balls. 


see 


H Betty  had  36  pieces  of  candy.  She  gave 
Q some  of  them  away.  Then  she  had  12  pieces 
left.  How  many  pieces  did  she  give  away? 


B 


r 


.What  does  this  number  stand  for? 

What  does  this  stand  for? 

J'  -C  What  does  this  number 
36  — 8|— 12  stand  for? 

Now  turn  the  page, 
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1 Point  out  that  the  circled  group  is  a group 
equal  to  the  5 popcorn  balls  that  were  left. 
Tell  pupils  that  any  group  of  5 popcorn  balls 
could  be  circled. 

2 Draw  attention  to  the  group  that  is  dimmed 
off,  and  have  pupils  note  that  it  is  the  same 
group  of  5 that  was  circled  above.  Help  them 
understand  that  when  we  know  how  many 
there  were  in  the  beginning  and  how  many 
were  left,  we  can  imagine  the  ones  that  were 
left  as  being  removed.  Those  remaining  are 
the  popcorn  balls  that  were  eaten.  Relate  this 
to  the  computation  at  the  right. 

3 Tell  pupils  to  write  the  numbers  in  the  form 
for  computation. 

4 Draw  attention  to  this  equation  and  have  pu- 
pils see  that  16  does  fit  this  equation  because 
when  they  subtract,  the  answer  is  5. 

5 Have  pupils  relate  this  problem  to  the  pic- 
ture. Have  them  answer  the  questions  about 
the  equation. 
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1 Have  pupils  answer  these  questions  by  refer- 
ring to  the  picture. 

2 Call  on  pupils  to  answer  these  questions.  Have 
them  relate  the  computation  to  the  picture. 

3 Let  pupils  discuss  this  equation  and  explain 
how  they  know  the  number  24  belongs  in  it. 

4 Have  them  read  this  problem  and  discuss  each 
number  in  it.  Call  attention  to  the  statement 
below  the  equation  in  the  book  that  tells  them 
to  "subtract  24  from  69”  to  solve  the  prob- 
lem. Explain  that  they  should  always  think 
this  statement,  then  write  the  numbers  in  com- 
putational form  to  get  the  answer. 

5 Proceed  in  the  same  way  with  this  problem. 

6 Let  the  children  work  independently  on  Prob- 
lems D to  N without  prior  discussion.  Instruct 
pupils  to  write  the  equation  with  the  screen, 
do  the  computation,  and  rewrite  the  equation 
with  the  answer  in  it. 
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0 Peggy  had  35  paper  dolls.  She  gave 
away  all  but  nine  of  them.  How  many 
paper  dolls  did  she  give  away? 


o 


□ Sue  has  a book  about  moths  and 
butterflies  with  120  pages  in  it.  She 
has  read  86  pages.  How  many  more 
pages  are  there  for  her  to  read? 


□ Don  had  62  match  folders.  He  kept 
45  for  himself  and  gave  the  rest  away. 
How  many  match  folders  did  Don  give 
away? 

□ Bill  had  $3.25.  He  spent  $1.29  Q 
for  a flashlight.  How  much  money  did 
he  have  then? 


D Tom  has  a collection  of  stamps. 
Today  his  brother  gave  him  15  new 
stamps.  Now  he  has  103  stamps.  Tom 
had  how  many  stamps  to  begin  with? 


□ Betty  bought  24  postcards.  She 
kept  15  of  them  for  herself  and  sent 
the  rest  to  her  friends.  She  sent 
how  many  cards  to  her  friends? 


□ One  day  Carol  said  that  she  had 
45  tickets  to  sell  for  a movie  at  school. 
At  the  end  of  the  day  she  had 
17  tickets  left.  How  many  tickets  had 
she  sold  that  day? 


□ Nancy  bought  12  yards  of  ribbon. 
After  she  had  wrapped  some  packages, 
she  found  she  had  4 yards  of  ribbon 
left.  How  many  yards  of  ribbon  had 
she  used  to  wrap  the  packages? 


In  many  of  these  problems  you  were  finding 
how  many  things  were  gone  or  lost  or  eaten. 


B 


Keeping  skillful 

A 76-H  = 27  H 
B 200- a=  140 
c 91-H  = 42 
D 603-B  = 85 
E 499-11  = 271 
F 52-B  = 38 
G 67-B  = 59 
H 500-3=163 
I 384-3  = 287 
j 4228-8=1718 
K 5693 -H  = 4809 


A ■ + 326  = 4090 
B 68+575  = B 
e 84  + ■=137 
D 390+H  = 706 
E ■ + 208  = 300 
f 791+430  = B 
G ■ + 95  = 214 
H ■+731  = 1042 
I 89  + B = 97 
J 987  + 4305  = B 


K 6125  + ^ = 8000 


□ 958-23O  = B0 

□ 601 -449  = ■ 

□ 743-78=B 


□ 560-57  = B 


B 900-713  = B 
□ 826-459  = ■ 


0 514  - 66  = B 


m 277- 181  =■ 
n 3750- 698  = ■ 

□ 5040- 1076  = ■ 

□ 7925- 3895  = ■ 
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1 Be  sure  pupils  see  that  these  problem  situa- 
tions are  different  from  the  rest  in  this  prob- 
lem set  and  that  they  show  this  difference  by 
the  equations  they  make. 

2 When  pupils  have  finished  solving  these  prob- 
lems as  written  work,  discuss  the  problems 
that  have  caused  the  most  trouble.  For  those 
problems  that  caused  only  minor  difficulty  or 
with  which  only  a few  children  had  trouble, 
let  pupils  help  one  another. 

3 Assign  these  exercises  as  written  work.  Pupils 
are  to  write  the  numbers  in  computational  form 
and  find  the  answers. 


Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  poges  297-298. 

Obfectives 

The  child  learns  to  add  to  solve  problems  in  which  he 
must  find  how  many  items  there  were  at  first  when  the 
number  gone  and  the  number  left  are  known. 

Vocabulary 

New  words  page  134  minnows;  page  135  back*; 
page  136  total,  dug*,  worms*;  page  137  catch*, 
caught*,  knew*,  throw*,  told* 

Comments 

In  this  lesson  children  are  introduced  to  problems  in- 
volving another  kind  of  situation  and  are  taught  how  to 
solve  them.  This  time  they  do  not  know  how  many  objects 
there  were  to  begin  with,  but  they  do  know  how  many 
were  removed  and  how  many  are  left.  The  action  in 
this  problem  situation  requires  an  equation  different 
from  those  previously  met,  but  still  subtractive.  However, 
128  the  process  used  in  solving  the  problem  is  addition. 


134-137 


The  steps  in  learning  how  to  handle  this  type  of  prob- 
lem situation  are  presented  in  much  the  same  way  as 
those  for  the  how-many-are-gone  type  of  problem 
studied  in  the  preceding  lesson.  Pictures  help  the  child 
see  how  to  build  the  proper  equation — one  that  has  an 
unknown  number,  a minus  sign,  a known  number,  an 
equals  sign,  and  a known  number,  in  that  order. 

To  compute  with  these  numbers,  children  are  taught 
to  imagine  the  group  that  was  taken  from  the  original 
unknown  number  as  added  to  the  remaining  group. 
Their  sum  will  be  the  number  they  are  to  find — the 
quantity  started  with. 

In  a situation  where  groups  of  objects  do  not  actually 
move  together  into  one  group,  but  in  which  the  sum  or 
product  is  required,  the  imagined  joining  will  be  indi- 
cated by  a dotted  background  (see  Picture  F on  page 
135  and  Picture  B on  page  136).  This  dotted  background 
will  be  referred  to  as  a “binder"  in  these  lesson  briefs. 
Be  sure  the  children  understand  that  it  indicates  that 
they  are  to  think  of  the  groups  as  combined. 


Take  care  to  see  that  the  children  really  understand 
this  kind  of  problem,  for  it  is  one  that  has  caused  them 
3 great  deal  of  trouble  under  traditional  methods  of 
nstruction.  For  a detailed  discussion  of  this  type  of 
problem,  see  the  Charting  of  the  Course  on  pages  295- 
296  of  this  Teaching  Guide. 

The  "Keeping  skillful"  exercises  provide  additional 
practice  in  handling  the  new  equation.  They  also  pro- 
vide practice  on  subtractive  equations  and  on  a mixture 
of  additive  and  subtractive  equations. 


Keeping 

skillful: 

(block  1) 

(block  2) 

A 63 

D 260 

G 626 

A 27 

D 

289  G 59 

B 226 

E 987 

H 2683 

B 73 

E 

138  H 205 

C 293 

F 292 

C 139 

F 

666 

(block  3) 

A 575 

C 

739 

E 99 

G 865 

B 486 

D 

83 

F 2115 

H 1766 

Vnswers 

Exploring  problems: 
A [13]-8  = 5 
[68tf]  — 45(?  = 23^ 
: [31] -19=  12, 

0 [17]_8  = 9 

: 69^-45tf=[24^] 

1 26  + 28=  [54]  or 
[ 28  + 26=  [54] 

[14] -5=9 


H 15+18=[33]  or 
18  + 15=[33] 

I 16-13z:^[3]. 

3 oz.  less 

J [$17.15] -$4.75=$12.40 
K [18]-6=12 
L 75^-53<i=[22^] 


(ploring  problems 


David  had  some  minnows  in  a pail.  He  gave 
11  minnows  to  Tom  and  kept  12  for  himself. [J 
How  many  minnows  were  in  the  pail 
to  begin  with? 

You  do  not  know  how  many  minnows  David 
had  in  the  pail  at  first. 

Number  of  minnows 

: : ^ David  had  at  first 


He  gave  11  minnows  to  Tom. 


r- 

t^-11 


Number  of  minnows 
David  gave  to  Tom 


David  kept  12  minnows  for  himself. 


r~ 

-11  = 12 

I 


Number  of  minnows 
David  kept 


You  must  find 
this  number. 


m 

1 Have  pupils  read  this  problem  and  relate  it  to 
Picture  A.  They  should  realize  that  they  cannot 
tell  from  the  picture  how  many  minnows  there 
were  in  the  pail  to  begin  with.  They  should 
understand  that  this  is  why  the  screen  comes 
first  in  the  equation. 

2 Explain  that  Picture  B shows  that  some  of  the 
minnows  have  been  taken  out  of  the.  large  pail 
and  put  into  the  smaller  pail.  Pupils  can  count 
how  many  have  been  taken  from  the  large 
pail,  and  they  can  read  how  many.  Make  sure 
they  observe  the  subtractive  action  suggested 
in  the  picture.  Have  them  relate  the  action  in 
the  picture  to  what  has  been  written  at  the 
right  side  of  the  equation  (—11). 

3 This  picture  shows  how  many  minnows  David 
kept  for  himself,  that  is,  the  number  left  after 
he  gave  11  of  them  to  Tom.  Call  on  someone 
to  explain  how  the  equation  shows  this. 
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129 


compute 


130 


You  know  that  David  kept  12  minnows 
.for  himself. 


□ 


□ 12- 


Number  of  minnows 
David  kept 


B 


.You  also  know  that  David  gave  11  minnows 
to  Tom. 


11 


Number  of  minnows 
David  gave  to  Tom 


Imagine  that  the  group  of  11  minnows 

Q is  put  back  with  the  group  of  12  minnows. 


Add  11  to  12. 


12 

n 

23^ 


The  sum  of  12  and  11 
tells  how  many  minnows 
David  had  in  the  pail 
to  begin  with.  He  had 
23  minnows. 


□ 


11  = 12 


This  number  is  23. 
David  had  23  minnows 
to  begin  with. 
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1 Explain  that  the  picture  shows  the  12  minnow: 
David  had  left.  It  is  the  same  situation  pic 
tured  at  the  bottom  of  page  134.  Point  ou 
that  the  numeral  12  at  the  right  represent: 
this  situation. 

2 Point  out  that  this  picture,  shows  the  othei 
group  we  know  about — the  11  minnows  Davie 
gave  to  Tom. 

3 Through  discussion,  help  the  pupils  see  tha 
this  picture  shows  the  two  groups  of  fishes— 
the  12  minnows  David  kept  and  the  1 1 he  gave 
away.  Explain  that  if  we  imagine  the  11  min 
nows  that  were  given  away  as  put  back  witi 
the  12,  we  will  know  how  many  there  wen 
to  begin  with.  Ask  what  the  red  dotted  back 
ground  suggests  [addition].  Direct  attentior 
to  the  computational  form  shown  at  the  right 
Ask  the  children  to  add  to  find  the  missinc 
number. 

4 Let  pupils  read  and  discuss  this  computation 
Then  let  them  test  the  answer  in  the  equation 


Tom  had  a box  of  weights  for  his  fish  line,  n 
After  he  had  given  David  4 of  them,  he 
had  18  weights  left.  How  many  weights  did 
Tom  have  to  begin  with? 

What  does  this  stand  for? 

^What  does  this  number  stand  for? 

4=18  What  does  this  number 

X stand  for? 


r 


How  many  weights  did  Tom  have  left? 
How  many  weights  do  you  imagine  as  put 
.with  these  18  weights? 


18 

J 

a 


« Why  should  you  add  4? 

< What  will  this  number  show? 


81  4 — 18  Tom  had  ■ weights 

t to  begin  with. 


□ The  boys  took  sandwiches  with  them 
when  they  went  fishing.  After  they  had 
eaten  8 sandwiches,  they  had  5 left. 
How  many  had  they  taken  with  them? 

l_Total  number  of  sandwiches.  “ 
I ^Number  of  sandwiches  eaten. 
— g = Number  left. 


.You  must  find  this  number. 


Add  8 to  5. 
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□ David  had  some  money  to  spend. 
After  he  had  paid  45^  for  a new  fish 
pole,  he  had  23^  left.  How  much  pi 
money  did  he  have  to  begin  with? 
H-45jf  = 23iii  Add  45(f  to  23;!. 

B The  boys  dug  some  worms  to  fish 
with.  At  the  end  of  the  day  Tom  said, 
"We  used  19  worms,  and  we  have  12 
left.”  How  many  worms  had  they  dug? 
■ -19=12  Addl9tol2.  ^ 


1 Discuss  the  problem  in  terms  of  the  pictur 
and  equation. 

2 Let  a pupil  explain  what  the  blue  dotted  back 
ground  behind  the  group  of  18  weights  an( 
the  group  of  4 weights  means.  Have  someon 
else  explain  why  we  should  think  of  these  tw 
groups  as  put  together.  Call  on  pupils  to  an 
swer  the  questions  about  the  computatior 
Then  let  someone  test  the  equation  after  th 
answer  has  been  inserted. 

3 Use  this  problem  orally.  If  necessary,  repre 
duce  the  equation  on  the  board  and  have  th 
children  discuss  each  number  in  it  and  e) 
plain  what  each  stands  for.  Stress  the  fac 
that  after  they  have  made  the  equation,  the 
should  always  think  what  they  should  do  ne) 
with  the  figures,  as,  ‘‘Add  8 to  5."  Then  the 
should  write  the  numbers  in  computationc 
form  and  compute. 

4 Use  the  same  procedures  with  this  problen 


0 Tom's  father  said,  "How  many  fish 
j|did  you  catch  today?”  Tom  told  him, 
"We  had  to  throw  8 fish  back  because 
they  were  too  small.  We  have  9 fish 
I.  here."  How  many  fish  in  all  had 
the  boys  caught? 

□ David’s  new  fish  pole  cost  45j!. 
Tom's  fish  pole  cost  69^.  Tom's  pole 
cost  how  much  more  than  David’s? 


□ One  day  the  boys  dug  worms  to  sell. 
Tom  dug  26  worms,  and  David  dug^jj 
28  worms.  Together,  the  boys  dug  “ 
how  many  worms? 

S Tom  saves.big  cans  to  use  when  he 
goes  fishing.  After  he  had  given 
5 of  his  cans  to  his  brother,  he  had 
9 cans  left.  How  many  cans  did  Tom 
have  at  first? 


HI  One  day  Tom’s  father  caught  a fish 
that  weighed  15  ounces  and  another^ 
fish  that  weighed  18  ounces.  Together 
the  fish  weighed  how  many  ounces? 

n David  caught  a turtle  that  weighed  Q 
13  ounces.  It  weighed  how  much  more 
than  or  how  much  less  than  1 pound? 

n After  Tom’s  father  paid  $4.75 
to  use  a rowboat,  he  had  $12.40  left. 

How  much  money  did  he  have  before 
he  paid  for  the  use  of  the  rowboat? 

□ Nancy  bought  some  minnows  when 
she  went  fishing.  She  used  6 of  them 
and  took  12  home  with  her.  How  many 
minnows  had  she  bought? 

n Nancy  had  75jf  to  spend.  She  paid0 
53^  for  the  minnows.  How  much  money 
did  she  have  left? 


In  many  of  these  problems  you  knew  how  many  things 
were  taken  away  and  how  many  were  left.  Then  you 
found  how  many  things  there  were  to  begin  with.  ^ 


Keeping  skillful 


!i: 


1-39  = 24 
•76=150 
c ■-205  = 88 
0 ■-91  = 169 
E ■-437  = 550 
F ■-84  = 208 
G ■- 152  = 474 
H ■-600  = 2083 


B 

A 83-B=56 
B 29  + g=102 
C a+75  = 214 
D B-75  = 214 
E 368  + e=  506 
f 8-229  = 437 
e 740-®=  681 
H 8+198  = 403 


B 

□ 976-401=® 

□ 724-238  = 8 
B 835-96  = a 
0 500  - 417  = a 
B 608-509  = 0 

□ 4283-2168  = ® 

S 1542 -677  = a 
m 3000-1234=8 
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1 Let  the  pupils  work  independently  on  these 
problems,  without  any  prior  discussion.  For 
each  problem  they  should  write  the  equation 
with  the  screen,  compute,  and  rewrite  the  equa- 
tion with  the  answer  inserted. 

2 This  problem  has  an  equation  different  from 
the  one  introduced  in  this  lesson.  Be  sure  the 
children  write  the  proper  one. 

3 Provide  answers  so  that  the  children  may  veri- 
fy their  work.  Then  discuss  those  problems  that 
caused  the  most  trouble. 

4 Assign  these  exercises  involving  the  new  equa- 
tion as  written  work.  Pupils  are  to  write  the 
numbers  in  computational  form  and  find  the 
answers. 

5 Have  pupils  write  the  letters  A to  H on  their 
papers,  compute,  and  write  each  answer  oppo- 
site its  identifying  letter. 


Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  reviews  what  he  has  learned  about  the  num- 
ber system  as  it  relates  to  multiplication.  He  also  reviews 
addition  and  subtraction  of  two-figure,  three-figure,  and 
four-figure  numbers. 

Vocabulary 

! There  are  no  new  words. 

Comments 

I One  of  the  things  in  multiplication  that  is  most  diffi- 
cult for  the  child  to  comprehend  is  multiplying  a two- 
figure  or  three-figure  number  by  a number  that  ends  in 
one  or  more  zeros.  His  ability  to  understand  this  type 
of  multiplication  depends  upon  his  understanding  of  the 
number  system.  Before  he  is  actually  taught  how  to 
I multiply  such  numbers,  he  should  recall  what  he  has 
; learned  about  regrouping  tens  as  hundreds  and  hundreds 
I as  thousands,  and  how  to  write  the  resulting  number. 


The  work  on  this  page  is  based  on  the  lesson  on  pages 
n to  15.  If  this  page  discloses  any  fundamental  lack 
of  understanding  of  this  material  on  the  part  of  the 
children,  the  work  on  pages  11  to  15  should  be  retaught. 

Note  that  in  Examples  A to  D at  the  top  of  the  page 
the  zeros  that  show  the  numbers  as  tens,  hundreds,  or 
thousands  have  been  printed  in  blue.  This  helps  the 
child  see  instantly  which  zeros  were  annexed  and  helps 
him  understand  how  these  numbers  are  written. 

Answers 

(block  5) 


A 234 

E 142 

I 456 

M 273 

Q 174 

B 107 

F 224 

J 4147 

N 1502 

R 890 

C 23 

G46 

K 92 

O 928 

D 688 

H 43 

L 115 

P 195 
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Keeping  skillful 

□ 

12  tens  120 

B 6 hundreds 

“ 600 

120  tens  1200 

60  hundreds 

6000 

□ 

600  hundreds 

60000 

□ 

4 tens  40 

□ 8 thousands 

FI  8000 

40  tens  400 

80  thousands 

80000 

400  tens  4000 

H 800  thousands  800000 

A 

13  tens  = 13 — 

□ 

60  tens  = S 

A 

11  hundreds  = B 

B 

60  tens  = 60 — 

□ 

10  hundreds  = B 

B 

119  thousands  = B 

C 

14  hundreds  = 14 — 

B 

47  thousands  = B 

C 

44  tens  = B 

D 

72  hundreds  = 72 — 

□ 

132  hundreds  = B 

D 

811  tens  = B 

E 

244  tens  = 244— 

□ 

96  tens  = ■ 

E 

76  hundreds  = B 

F 

16  thousands  = 16 — 

□ 

84  tens  = ■ 

F 

23  thousands  = E 

G 

350  hundreds  = 350 — 

110  thousands  = S 

G 

15  hundreds  = B 

H 

97  tens  = 97— 

m 

79  hundreds  = S 

H 

500  thousands  = B 

1 

1 12  thousands  = 1 12— 

n 

86  thousands  = B 

1 

99  tens  = B 

J 

140  tens  = 140— 

□ 

520  hundreds  = B 

J 

600  tens  = B 

K 

25  thousands  = 25 — 

□ 

21  thousands  = B 

K 

101  hundreds  = B 

L 

86  hundreds  = 86— 

□ 

90  hundreds  = B 

L 

82  thousands  = B 

M 

753  thousands  = 753— 

□ 

17  tens  = B 

M 

700  thousands  = B 

N 

31  tens  = 31— 

d 

260  thousands  = B 

N 

100  tens  = B 

O 

11  thousands  = 11 — 

B 

790  tens  = B 

O 

94  hundreds  = B 

P 

380  hundreds  = 380 — 

□ 

485  hundreds  = B 

P 

391  tens  = B 

Q 

78  hundreds  = 78 — 

S 

10  tens  = B 

Q 

460  thousands  = B 

R 

490  tens  = 490 — 

□ 

38  thousands  = B 

R 

22  hundreds  = B 

□ 

S-54=180  fa 

0 110-a  = 64 

d 784-B=511 

□ 95  + a=202 

m H-l- 58=101 

□ 6905 -l-B  = 8407 

B 

42-H=19 

D B 

!- 110  = 346 

0 542 -f- 386  = B 

□ 

a-h  3315  = 4003 

□ 2429 -f- a = 6576 

□ 513-B  = 318 

Q 

a-60  = 82 

□ 405-a  = 313 

0 B-l-226  = 400 

□ 

86-1-  138  = H 

□ B-l-77=192 

□ B-300  = 590 
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1^ 

1 Examples  A and  B show  the  child  how  to  write 
a specified  number  of  tens  by  annexing  a zero 
to  the  number  that  tells  how  many  tens.  Re- 
mind the  children  that  1 ten  is  written  by 
putting  one  zero  after  1. 

2 The  child  learns  how  to  write  hundreds  by 
putting  two  zeros  after  the  number  that  tells 
how  many  hundreds. 

3 The  child  learns  to  write  thousands  by  put- 
ting three  zeros  after  the  number. 

4 Have  the  children  respond  orally  by  saying 
the  number  that  should  come  after  the  equals 
sign.  The  wavy  line  indicates  that  they  are 
to  complete  the  number.  You  may  also  have 
them  write  the  entire  number. 

5 Direct  the  children  to  write  each  number. 

6 Have  the  children  write  the  numbers  in  com- 
putational form  and  compute.  Emphasize  that 
they  must  think  about  whether  they  should  add 
or  subtract  in  each  of  these  exercises. 
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Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  practices  solving  problems  of  various  types 
taught  so  far  in  this  book. 


Vocabulary 

New  words  page  139  art,  people*,  heavier* 

Comments 

Have  the  children  continue  to  make  the  proper  equation 
for  each  problem.  The  children  should  work  the  prob- 
lems independently  first,  because  such  independent 
work  is  more  interesting  for  them  and  also  because  it 
provides  an  accurate  way  of  finding  any  weaknesses 
they  may  have.  After  they  have  worked  the  problems, 
supply  equations  and  answers  to  the  computation  and 
let  them  verify  their  work.  Find  out  which,  if  any,  prob- 
lems caused  a great  deal  of  trouble,  and  which  caused 
no  or  only  slight  trouble.  Then  devote  a few  minutes  to 
problems  that  only  one  or  two  children  missed.  Let  the 


children  help  each  other  with  these  problems.  After  this, 
as  much  time  as  necessary  should  be  spent  discussing 
any  problems  that  many  in  the  class  found  difficult. 


Answers 

A [24] +7=31 
B 50^-35«=[15^] 

C [53]-18  = 35 
D 15-9=[6] 

E $4.27  + $1.49+$.83  = 
[$6.59] 

F 27-^  [9]  =3 


G 54^6=  [9] 

H 120-[41]=79 
I 72^  [9]  =8 
J 22+ [8]  =30 
K 55-36=  [19] 

L [720] -208=512 
M 8X9^=[72^] 


Using  arithmetic  g 

A Seven  girls  went  into  an  art  Store. 
Mary  counted  all  the  people  and  said, 
"There  are  31  people  in  here  now." 
How  many  people  were  in  the  store 
before  the  7 girls  went  in? 

B Sue  bought  a paintbrush  that  cost 
35^.  She  gave  the  clerk  a half  dollar. 
How  much  money  should  the  clerk 
: have  given  Sue  in  change? 

c There  were  some  jars  of  blue  paint 
on  a shelf.  The  clerk  sold  18  jars. 

Then  35  jars  were  left  on  the  shelf. 
How  many  jars  of  blue  paint  were 
on  the  shelf  before  he  sold  the  18? 

D Mary  asked  the  clerk  to  weigh 
2 packages.  The  big  package  weighed 
15  ounces,  and  the  small  one  weighed 
'9  ounces.  How  much  heavier  was  the 
ibig  package  than  the  small  one? 

E Jane  wanted  to  buy  a drawing  board 
ithat  cost  $4.27,  a box  of  paints  that 
icost  $1.49,  and  a box  of  colored  chalk 
that  cost  83^.  How  much  money  did 
she  need  for  these  three  things? 

j F The  clerk  put  27  coloring  books 
on  3 tables.  He  put  the  same  number 
of  books  on  each  table.  How  many 
coloring  books  did  the  clerk  put 
on  each  table? 


G At  the  art  store,  jars  of  paste  came 
in  boxes  of  6.  The  fourth  grade 
needed  54  jars  of  paste.  They  needed 
how  many  boxes  of  paste? 

H A clerk  had  120  large  sheets 
of  red  paper  to  sell.  After  he  had  sold 
some  of  them,  he  found  he  had 
79  sheets  left.  How  many  sheets  had 
he  sold? 

I 8 boys  bought  a box  of  72  colored 
pencils  and  shared  them  equally.  Each 
boy  got  how  many  pencils? 

j Ellen  had  22  pieces  of  colored  chalk. 
She  bought  some  more,  and  then  she 
had  30  pieces  of  chalk.  How  many 
pieces  did  she  buy? 

K Peggy  bought  a spool  of  red  ribbon 
with  55  feet  of  ribbon  on  it  and  a spool 
of  blue  ribbon  with  36  feet  on  it.  She 
bought  how  much  more  red  ribbon 
than  blue  ribbon? 

i The  clerk  said,  "I  sold  208  pencils 
today.  Now  I have  512  pencils  left." 

How  many  pencils  did  the  clerk  have 
to  begin  with? 

M Carol  bought  8 colored  pencils 
for  9?!  apiece.  How  much  did  she  pay 
for  the  8 pencils? 


1 Have  the  children  v/ork  Problems  A to  M inde- 
pendently, without  any  previous  discussion. 
They  should  write  an  equation  for  each  prob- 
lem, do  the  computation,  and  rewrite  the  equa- 
tion with  the  missing  number. 

2 Supply  equations  and  answers  for  these  prob- 
lems. Have  the  children  verify  their  work,  and 
discuss  any  problems  that  caused  trouble. 


Moving  forward 

' Expanded  Notes  for  this  lesson  ore  on  pages  299-300. 

Objectives 

The  child  learns  to  multiply  when  one  number  has  only 
i one  figure  and  the  other  number  has  two  or  three  fig- 
i'  ures,  all  but  one  of  which  are  zeros. 

I Vocabulary 

There  are  no  new  words. 

t Comments 

I This  lesson  does  not  deal  with  computational  multipli- 
cation in  the  sense  that  the  child  is  multiplying  a two- 
j figure  or  three-figure  number  like  13,  42,  or  119  by  a 
I one-figure  number.  His  work  here  is  confined  to  multi- 
plying two-figure  and  three-figure  numbers  like  20,  70, 
or  500  by  one-figure  numbers.  He  is  still  using  the  multi- 
plication basic  facts  and  annexing  the  proper  number 
■ of  zeros  to  the  product. 

In  the  preceding  “Keeping  skillful"  exercise,  the 
child  learned  that  multiplying  by  10,  100,  or  1000  be- 


140-141 


comes  a simple  matter  of  annexing  zeros.  Now  he  learns 
to  multiply  by  any  number  ending  in  one  or  more  zeros. 

In  a future  lesson,  the  child  will  be  multiplying  two- 
figure  numbers  by  two-figure  numbers,  and  he  must 
understand  that  although  the  number  in  tens'  place  in 
the  multiplier  may  not  be  followed  by  a zero,  he  still 
must  think  of  it  as  tens.  For  example,  when  he  multiplies 
25  by  24,  he  multiplies  first  by  4,  and  gets  100,  and  then 
by  2 and  gets  50,  but  he  must  know  that  the  2 represents 
2 tens,  or  20,  and  the  50  is  really  50  tens  or  500.  The 
work  he  does  in  this  lesson  will  prepare  him  for  this 
kind  of  multiplication  and  will  help  him  understand  it. 

This  lesson  also  shows  that  the  product  is  the  same 
no  matter  which  order  of  factors  is  used.  This  is  prepa-' 
ration  for  the  suggestion  that  will  be  given  in  a later 
lesson  that  no  matter  how  the  problem  is  stated,  when 
the  child  computes  he  can  multiply  by  the  more  con- 
venient number.  For  example,  in  a problem  for  which 
the  equation  is  20X4  = B,  he  will  find  the  computation 
easier  if  he  multiplies  20  by  4. 
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Answers 


Page  141; 
(block  1) 


A 30  tens,  or  300 

C 

21  hundreds,  or  2100 

B 12  tens,  or  120 

D 

20  hundreds,  or  2000 

(block  2) 

A 50 

D 90 

G 350 

B 600 

E 3600 

H 1000 

C 1800 

F 280 

I 1200 

(block  3) 

A 1800  E 1400 

I 2700 

M 360  Q 5400 

B 720  F 320 

J 490 

N 480  R 3500 

C 70  G 180 

K 3000 

O 1600 

D 800  H 250 

L 900 

P 30 

Moving  forward 


This  lesson  shows  how  to  multiply  when  numbers 
like  20,  60,  500,  and  700  are  used. 


□ In  the  school  storeroom  there  were 

2 bundles  of  blue  drawing  pencils.  Q 
There  were  10  pencils  in  each  bundle. 

How  many  blue  pencils  were  there  in  all? 

2X10  = 2 tens,  or  20 
2X  10  = B 

□ John  found  some  blue  drawing 

pencils  in  Room  8.  There  were  10  groupsPl 
of  2 pencils  each.  How  many  blue  pencils 
did  he  find? 

10X2  = 2 tens,  or  20 
10X2  = S 


□ In  the  school  storeroom  there  were 
2 boxes  of  paintbrushes.  There  were 
20  brushes  in  each  box.  How  many 
paintbrushes  were  in  the  storeroom? 


2 X 20  = 4 tens,  or  40 
2X20  = a 


□ Sue  gave  each  of  20  children 

in  her  room  2 paintbrushes.  She  gave  Q 

them  how  many  paintbrushes  in  all? 

20  X 2 = 4 tens,  or  40 
20  X 2 = a 


1^ 

1 Ask  the  children  to  read  Problem  A.  Tell  them 
to  look  at  the  first  scene  of  Movie  A and  note 
how  it  illustrates  the  problem.  Get  the  chil- 
dren to  see  the  pencils  arranged  below  as  2 
groups  of  10,  or  20.  Have  them  read  the  equa- 
tion and  relate  it  to  the  movie. 

2 Ask  the  children  to  read  Problem  B and  look 
at  the  first  scene  in  Movie  B.  They  should 
realize  that  the  grouping  as  10  groups  of  2 
is  different  from  the  first  scene  in  Movie  A, 
but  that  these  pencils  can  also  be  arranged 
as  shown  below.  Point  out  that  10  twos  means 
the  same  total  number  as  2 tens. 

3 In  Problem  C and  Movie  C the  pupils  deal  with 
2 groups  of  20.  The  scene  below  helps  them 
see  each  20  as  2 tens,  and  2 twenties  as  4 tens. 

4 Use  the  above  techniques  with  Problem  D and 
Movie  D to  get  the  children  to  see  20  twos. 
Have  them  notice  that  these  can  be  arranged 
as  in  the  scene  below. 
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□ There  were  3 boxes  of  paste  sticks 
on  a shelf.  There  were  500  paste 
sticks  in  each  box.  How  many 

paste  sticks  were  on  the  shelf? 

3 X 500=  15  hundreds,  or  1500 

3X500  = B D 

□ If  there  were  500  groups 

of  3 paste  sticks  each  on  the  shelf, 
how  many  paste  sticks  in  all  would 
there  be  on  the  shelf? 

500  X 3 = 15  hundreds,  or  ■ 

500  X 3 = ■ 


c 7 X 300  = ■ hundreds,  or  H 
300  X 7 = ■ hundreds,  or  H 

D 5 X 400  = B hundreds,  or  9 
400  X 5 = B hundreds,  or  M 


A 6X300=B 
9 X 80  = H 
10X7  = S 
2X400  = 9 
700  X 2 = a 
8 X 40  = a 
G 20X9  = H 
H 50X5  = 9 
I 900  X 3 = ■ 


j 7X70  = a 
K 5X600  = 9 
L 300X3  = a 
M 4X90  = a 
N 8X60  = B 
o 400  X 4 = B 
p 10X3  = B 
Q 6X900  = B 
R 700X5  = B 


Now  you  should  be  able  to  multiply,  using  a number 
like  20,  40,  or  300. 


i 142-146 


how 


Expanded  Notes  for  this  lesson  are  on  pages  300-301. 

Objectives 

The  child  learns  to  multiply  any  two-figure  number  by  a 
one-figure  number. 

Vocabulary 

New  words  page  142  buttons*,  promised*,  hobby; 
page  143  aside;  page  145  instead* 

Comments 

I The  child  now  applies  previously  learned  knowledge 
to  the  multiplication  process.  He  has  learned  the  multi- 
plication basic  facts;  he  has  used  his  knowledge  of  the 
number  system  in  connection  with  multiplication  both 
in  the  multiplication  of  numbers  ending  in  zeros  and  in 
regrouping  as  a preparation  for  “carrying"  (page  13); 
and  he  has  had  experience  in  regrouping  as  used  in 
carrying.  All  that  is  necessary  now  is  that  he  learn  to  use 
these  together.  Careful  use  of  the  pictures  with  the  text 
will  help  him  understand  how  this  is  done. 
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Even  though  these  problems  deal  with  hun- 
dreds instead  of  tens,  the  children  should  un- 
derstand that  the  same  principles  are  applied. 
In  Problems  E and  F use  the  movie  to  get  the 
children  to  see  that  in  both  cases  the  total 
is  1 500. 

Be  sure  children  understand  that  when  they 
say  5X60,  they  think  first  of  30  tens,  or  300, 
because  the  six  in  60  means  6 tens.  Point  out 
that  the  answer  for  60X5  is  also  30  tens,  or 
300.  Proceed  in  this  way  with  Exercises  B, 
C,  and  D. 

In  this  set  of  exercises  the  children  receive 
additional  practice  in  reversing  the  factors  and 
in  multiplying  with  numbers  that  are  multiples 
of  10  or  100.  In  Exercise  A they  should  think; 
“5X1=5.  This  is  really  5 tens,  and  5 tens  is 
50."  They  should  think  through  similar  steps  in 
the  other  exercises. 

These  exercises  may  be  used  either  orally  or 
for  written  work,  or  both. 


One  thing  to  watch  for  in  multiplication  is  the  possi- 
bility that  the  child  may  add  the  carried  number  before 
he  multiplies.  This  mistake  may  arise  because  in  addi- 
tion he  learned  that  he  can  add  the  carried  number  im- 
mediately. However,  careful  teaching  of  multiplication 
with  carrying  will  avoid  this  difficulty,  and  it  should  not 
be  suggested  to  the  child  by  warning  him  against  it. 

You  v/ill  recall  that  the  process  of  addition  was  in- 
troduced with  carrying  and  the  process  of  subtraction 
with  borrowing.  Similarly,  the  process  of  multiplication 
is  introduced  with  carrying.  In  this  way  the  child  gets  a 
picture  of  the  process  as  a whole  and  sees  immediately 
the  relations  between  the  columns.  This  makes  it  pos- 
sible to  teach  multiplication  in  one  series  of  lessons 
rather  than  in  several.  This  is  helpful  to  both  you  and 
the  child.  It  does  not  give  the  child  a partial  or  over- 
simplified idea  of  the  process,  and  it  enables  you  to  use 
whatever  practice  material  you  wish,  without  checking 
to  see  that  it  does  not  include  untaught  skills.  The  four- 
step  teaching  method,  which  was  described  in  connec- 
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tion  with  similar  treatments,  is  again  used,  and  the  same 
pictorial  devices  are  used. 

Answers 


Page  1 46: 
(block  1) 


A 192 

F 155 

K 90 

P 414 

B 112 

G 432 

L 105 

Q 108 

C 60 

H 198 

M 246 

R 166 

D 84 

I 260 

N 315 

S 91 

E 282 

J 129 

O 576 

T 208 

(block  2) 

A 702 

E 159 

I 140 

M 210 

B 80 

F 133 

J 272 

N 235 

C 426 

G 178 

K 441 

O 154 

D 188 

H 220 

L 234 

P 168 

Learning  how  In  this  lesson  you  will  learn  more  about  multiplying 
numbers  that  have  two  figures  in  them. 


Peggy,  Carol,  and  Sue  collect  buttons. 

Q Each  girl  has  promised  to  bring  Q 

24  buttons  to  a hobby  show  at  school. 

How  many  buttons  will  the  3 girls  bring? 


You  must  find 
.this  number. 


Put  the  3 groups  of  4 buttons  together. 


24 

3 


"Multiply  4 ones  by  3. 
There  are  12  ones. 


Put  10  of  the  12  buttons  into  a box. 
You  have  2 buttons  left  over. 

24  12  is  1 ten  2 ones. 

0 Write  2 here  to  show 

that  there  are  2 ones 

2 « — in  the  answer. 
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1 Direct  the  children  to  read  Problem  A and  re 
late  it  to  the  picture.  They  should  find  th 
groups  of  buttons. 

2 Have  the  children  look  at  the  equation  and  ex 
plain  it  in  terms  of  the  picture  and  problerr 

3 Get  the  children  to  observe  that  first  the; 
work  with  the  ones,  putting  them  into  on 
group.  They  should  see  that  when  the  one 
are  combined,  there  are  12. 

4 Direct  attention  to  the  computation.  Be  sun 
the  children  know  they  are  first  going  to  op 
erate  with  the  ones  (in  black).  They  shoulc 
know  that  4 is  the  size  of  each  group  and  ! 
the  number  of  groups.  Have  them  relate  th( 
multiplication  to  the  picture. 

5 They  should  observe  that  10  of  the  12  button: 
are  being  put  into  the  blue  box.  There  are  i 
buttons  left  over. 

6 Relate  the  2 in  the  answer  to  the  2 button: 
left  over. 


Put  the  new  box  of  10  buttons  aside. 


24 

J 

2 


Remember  that  you  have 
another  ten. 


Now  put  the  3 groups  of  20  buttons 
together. 


24 

_3 

2 


Multiply  20.  or  2 tens,  by  3. 
There  are  6 tens. 


Put  the  new  box  of  ten  with  the  6 boxfes 
of  ten. 


24 

J 

72 


You  had  1 ten  to  remember. 
Now  add  it  to  the  6 tens.— 
There  are  7 tens  in  all.  mi 


Write  ^ here  to  show  there 
are  7 tens  in  the  answer. 


The  girls  will  bring  72  buttons 
to  the  hobby  show. 

3X24  = 72 


m 

1 The  children  should  observe  that  the  new 
group  of  10  buttons  is  being  put  aside.  Point 
out  that  the  new  ten  must  be  remembered  in 
the  computation. 

2 Point  out  that  three  groups  of  buttons  are  be- 
ing put  together  and  that  there  are  20  but- 
tons in  each  group.  In  the  computation  they 
know  that  3X2=6,  and  that  this  means  6 
tens,  or  60,  because  they  are  really  multiplying 
2 tens  instead  of  just  2. 

3 Get  them  to  notice  that  the  new  box  of  10 
buttons  is  being  put  with  the  6 boxes  of  ten. 

4 When  the  remembered  10  is  added  to  the  6 
tens,  there  are  7 tens,  or  70.  Relate  the  picture 
to  the  computation. 

5 Have  the  children  note  that  this  picture  shows 
72  buttons.  Relate  it  to  the  equation  at  the 
right.  Let  them  explain  the  numbers  in  the 
equation.  Relate  the  picture  and  equation  to 
the  original  equation  and  problem. 
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Four  boys  will  bring  coins  to  the  hobby 
show.  Each  boy  will  bring  15  coins. 
How  many  coins  will  the  boys  bring 
in  all? 


□ 


4X15=3 


You  must  find 
.this  number. 


What  do  you  put  together  first? 


What  do  you  multiply  first? 
How  many  ones  are  there? 


m 

1 This  problem  begins  the  second  step  of  the 
four-step  teaching  method,  in  which  the  child 
must  answer  questions.  Have  pupils  read  the 
problem  and  relate  it  to  the  picture,  then  ex- 
amine the  equation  and  explain  what  each 
number  in  it  stands  for  in  the  picture  and  in 
the  problem. 

2 Relate  the  figures  in  the  ones’  column  to  what 
is  happening  in  the  picture.  Let  the  children 
answer  and  discuss  the  questions. 

3 Have  the  children  answer  the  questions  and 
relate  them  to  the  picture. 

4 Direct  attention  to  the  computation.  Be  sure 
they  understand  why  zero  is  put  in  the  answer. 


How  many  new  boxes  of  10  coins  can 
you  make?  Will  any  coins  be  left  over?  Q 


15 

4 20  is  ■ tens. 

Q« — Why  do  you  write  0 here? 

□ 


Lesson  briefs  142-146 


Now  what  do  you  put  together? 

B 

i Now  what  do  you  multiply? 
15  How  many  tens  are  there? 

B _4 
0 


-What  do  you  do  with  the  2 new  boxes 
of  ten? 

15 

J 

60  Why  do  you  write  6 here 

t instead  of  4? 


.The  boys  will  bring  ■ coins  Q 
to  the  hobby  show. 

4X15  = « 


1 Ask  the  children  to  tell  what  is  happening  in 
the  picture  and  to  answer  the  question  next 
to  the  computation.  They  should  understand 
that  they  must  remember  2 tens,  not  just  2. 

2 Relate  the  1 and  4 in  the  computation  to  the 
picture  and  have  the  children  multiply  the 
tens.  Be  sure  they  understand  that  the  1 in  15 
means  1 ten. 

3 Relate  the  picture  to  the  computation.  Pupils 
must  realize  that  the  6 is  6 tens. 

4 Tell  the  children  to  read  the  statement  at  the 
right  of  the  picture  and  say  the  number  that 
belongs  where  the  screen  is,  then  read  and 
complete  the  equation.  Have  them  relate  the 
statement  and  equation  to  the  original  prob- 
lem and  the  equation  in  Picture  A. 


145 


HilA  A Sixteen  boys  have  promised  to  bring 
model  airplanes  to  the  hobby  show.  Each  boy 
will  bring  3 airplanes.  How  o^y  airplanes  will 
the  boys  bring?  U 

16X3  = H 


16 

_3' 

48 


B 7 Why  does  this  answer 

217< — have  three  figures? 


56 

9 

504 


. Multiply  by 
the  smaller  number. 


HLlSH  Q Dick  will  bring  2 stamp 
_ books  to  the  hobby  show.  Each  book  has 
96  stamps  in  it.  How  many  stamps 
in  all  will  he  bring  to  the  show? 

2 X 96  = a 

□ Each  of  14  girls  will  bring  8 china 
animals  to  the  show.  The  girls  will 
bring  how  many  china  animals  in  all? 
14X8=a 


H Five  boys  will  bring  pictures  that 
they  have  taken  with  their  cameras. 
Each  boy  will  bring  12  pictures.  They 
will  bring  how  many  pictures  in  all? 

5X  12  = S 

0 Each  of  21  girls  has  promised 
to  bring  4 dolls  to  the  show.  How  many 
dolls  have  the  girls  promised  to  bring? 
21X4=a 


Q 

6X47  = a 

□ 

6X41  = a 

A 

9X78  = a 

□ 

1 

28X5  = B 

B 

5X31  = B 

9 X 35  = a 

B 

5X  16  = a 

J 

8X34  = B 

0 

54X8=a 

0 

8 X 72  = a 

c 

71X6  = B 

K 

9 X 49  = B 

Q 

2X99  = a 

□ 

69X6  = H 

D 

2X94  = B 

L 

3X78  = a 

D 

65X4  = B 

0 

4X27  = a 

E 

53  X 3 = B 

M 

6 X 35  = B 

□ 

43  X 3 = a 

□ 

83  X 2 = a 

F 

7X  19  = B 

N 

47  X 5 = a 

□ 

5X  18  = 3 

B 

7X  13  = a 

G 

2X89  = a 

O 

7 X 22  = a 

□ 

15X7  = a 

□ 

52X4  = a 

H 

4X55  = B 

P 

56  X 3 = B 
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Now  you  should  be  able  to  multiply  any  two-figure 
number  by  any  one-figure  number. 


m 

1 Tell  the  children  to  read  the  problem,  think 
about  the  equation,  and  do  the  computation. 
They  should  then  compare  their  work  with  the 
computation  shown  at  the  right.  Discuss  the 
idea  that  they  can  multiply  by  the  more  con- 
venient number.  In  making  the  equation  they 
should  put  the  multiplier  at  the  left  of  the  mul- 
tiplication sign. 

2 Ask  them  to  work  Examples  B,  C,  and  D and 
then  compare  their  work  with  the  computation 
shown  in  the  book.  If  they  understand  what 
they  are  doing,  they  should  go  ahead  with 
the  practice  at  the  bottom  of  the  page. 

3 Tell  the  children  to  work  Exercises  A to  T 
in  the  usual  way,  writing  the  numbers  in  com- 
putational form  and  finding  the  answers. 

4 These  examples  are  for  children  who  need 
additional  practice. 
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^ Expanded  Notes  for  this  lesson  ore  on  pages  301-302. 


t 

Objectives 

^ The  child  learns  how  to  multiply  any  three-figure  num- 
, ber  by  a one-figure  number. 


1 Vocabulary 

[ New  words  page  147  puppet;  page  150  every*, 
I orders*;  page  153  those* 

I Comments 

There  is  nothing  fundamentally  new  in  this  lesson.  All 
[ the  child  does  is  apply  to  three-figure  numbers  what  he 
1 has  learned  to  do  in  multiplying  two-figure  numbers 
L (pages  142-146).  He  should  be  familiar  by  now  with  the 
I four-step  teaching  method  used  here. 

The  important  thing  for  the  child  to  keep  in  mind  is 
that  he  must  always  set  aside  the  carried  number  and 
add  it  after  he  has  multiplied  in  the  column  to  which 
I it  is  being  carried.  Children  will  not  be  confused  be- 
j tween  the  carrying  operation  in  addition  (which  permits 
adding  the  carried  amount  immediately)  and  multiplica- 


tion (where  the  carried  number  is  held  over)  if  they 
understand  the  process.  If  a child  is  confused,  he  needs 
careful  reteaching  with  the  aid  of  pictures,  such  as  in 
this  treatment. 

As  is  usual  with  the  four-step  teaching  method,  that 
part  of  the  illustration  not  under  discussion  is  dimmed 
off.  In  the  computational  material,  the  numerals  under 
discussion  are  in  black. 

Answers 

Page  153: 


(block  1) 

(block  2) 

A 625 

I 6360 

Q 2600 

A 749 

I 996 

B 1375 

J 3324 

R 

894 

B 926 

J 5070 

C 656 

K 2005 

S 

4085 

C 1944 

K 3456 

D 1440 

L 4123 

T 

660 

D 744 

L 618 

E 1530 

M 1860 

E 2720 

M 805 

F 2736 

N 1648 

F 1410 

N 1620 

G 2219 

O 532 

G 3724 

O 2690 

H 486 

P 2772 

H 3640 

P 819 

Learning  how  In  this  lesson  you  will  learn  more  about  multiplying 
numbers  with  three  figures  in  them. 


■■  The  fifth  and  sixth  graders  gave 
g a puppet  show  3 times.  They  sold  Q 
135  tickets  for  each  show.  How  many 


w 

1 Have  the  children  read  the  problem  and  then 
relate  it  to  the  picture,  observing  the  three 
groups  of  135  tickets.  The  problem  should  next 
be  related  to  the  equation. 

2 Direct  the  children  to  observe  that  the  ones 
are  being  put  together  first. 

3 Make  sure  the  children  observe  that  they  are 
going  to  multiply  the  5 (which  represents  the 
ones)  by  3 so  that  they  will  know  how  many 
ones  there  are  in  all. 

4 Let  the  children  see  that  a new  bundle  of  10 
tickets  is  being  made  from  the  ones  that  were 
put  together  and  that  there  are  5 tickets  left 
over. 

5 Draw  attention  to  the  5 in  the  answer,  and  tell 
the  children  that  they  had  15  when  they  mul- 
tiplied, or  a new  ten  and  5 ones.  Explain  that 
5 is  written  in  the  ones’  column  to  show  that 
there  are  5 ones. 
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Put  the  new  bundle  of  10  tickets  aside. 
135  Remember  this  new  ten. 

5 


Now  put  the  3 groups  of  30  tickets 

Q together. 


i Multiply  30,  or  3 tens, 
135  by  3.  There  are  9 tens. 

_3 

5 


□ 


Put  the  new  bundle  of  ten  with  the  9 

Q bundles  of  ten. 


Remember  to  add  the  new 
ten  to  the  9 tens. 

Now  there  are  10  tens. 


1 Have  the  children  observe  that  the  new  bundl 
of  10  tickets  is  being  set  aside. 

2 Discuss  the  fact  that  they  must  remember  tha 
they  have  another  ten. 

3 Let  the  children  observe  that  three  groups  c 
30  tickets  each  are  being  put  together. 

4 Draw  attention  to  the  numeral  the  arrow  i 
pointing  to  and  have  the  children  relate  whc 
is  being  done  here  (the  multiplying  of  the 
in  135)  with  what  they  saw  in  the  picture.  Re 
mind  them  that  the  3 in  135  means  3 tens,  o 
30,  and  that  when  3 tens  are  multiplied  by  ( 
there  are  9 tens,  or  90. 

5 Have  the  children  observe  that  now  the  bundl 
of  tens  that  was  set  aside  in  Picture  D is  bein 
put  with  the  remaining  bundles  of  ten. 
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.Make  a new  pile  of  100  tickets. 

There  are  no  bundles  of  ten  left. 

Put  the  new  pile  of  100  tickets  aside. 


135 

_3 

05 

t 


10  tens  equal  1 hundred. 
Remember  that  you  have 
a new  hundred.  

B 

.Write  0 here  to  sho\w  there 
are  no  tens  in  the  answer. 


.Put  the  3 old  piles  of  100  tickets 
together. 

i Multiply  100  by  3.  There  are 

135  3 hundreds.  |2| 

05 


.Put  the  new  pile  of  100  with  the  other 
hundreds. 


135 

_3 

405 


B 


Remember  to  add  the  new 
hundred.  Now  there  are 
4 hundreds. 


.Write  4 here  to  show  there 
are4  hundreds  in  the  answer. 


The  children  sold  405  tickets. 
3X135  = 405 


149 


m 

1 Tell  the  children  to  observe  that  a new  pil 
of  100  tickets  has  been  made  from  the  10  bur 
dies  of  ten  tickets;  that  it  has  been  set  asid 
temporarily;  and  that  there  are  no  bundles  c 
ten  left. 

2 Let  the  class  recall  that  they  had  1 ten  to  r< 
member  and  see  that  when  they  add  it  to  th 
9 tens,  they  have  10  tens.  Be  sure  they  thin 
of  this  10  tens  as  a new  hundred  to  remembe 

3 Have  the  class  observe  that  the  3 hundrec 
are  being  put  together. 

4 Remind  the  class  that  3 equal  groups  can  b 
put  together  by  multiplying  by  3.  Have  a pup 
read  the  text  aloud. 

5 The  class  should  see  that  the  bundle  of  1C 
which  was  put  aside  is  being  put  with  the 
hundreds. 

6 Help  the  class  see  that  the  remembered  100 
added  to  the  3 hundreds  and  that  the  4 in  th 
answer  means  4 hundreds. 


think 


□ 

□ 


Every  day  Mrs.  Page  orders  240  rolls 
for  the  school  lunchroom.  How  many 
rolls  does  she  order  in  5 days? 


5X240=  You  must  find 

"Lthis  number. 


» 


B 


Are  there  any  single  rolls  to  put 

Q together? 


240 

_5 

n ^ Why  should  you 

write  0 here? 

B 


1 Have  the  children  relate  the  problem  to  the 
picture  first  and  then  to  the  equation. 

2 Let  the  class  observe  that  there  are  no  single 
rolls  to  be  put  together;  so  nothing  is  done  with 
single  rolls. 

3 Be  sure  that  the  children  understand  that  zero 
is  written  in  the  answer  because  there  are  no 
ones. 


What  do  you  put  together  first? 

B 

How  many  tens  are  there 
after  you  multiply? 

B 


240 

_5 

0 


How  many  boxes  of  100  rolls  do  you 

gj  make  from  the  20  bags  of  10  rolls? 
Are  any  bags  of  10  rolls  left  over? 


240 

_5 

00 


20  tens  equal  H hundreds. 

□ 


Why  should  you  write  0 here? 


1 Have  the  children  observe  that  the  5 groups 
of  4 packages  of  rolls  are  being  put  together 
and  that  each  package  contains  10  rolls.  They 
should  think  of  this  as  5 groups  of  4 tens,  or 
5 forties. 

2 Have  the  class  notice  that  they  are  going  to 
multiply  the  4 in  240  by  5.  Be  sure  they  know 
that  the  4 means  4 tens,  and  that  they  will 
have  20  tens  when  they  multiply. 

3 Let  the  children  see  that  these  20  tens  are 
being  put  into  boxes  of  100  and  that  there 
are  2 of  these  boxes. 

4 The  children  should  note  in  the  computation 
that  when  they  multiplied  4 tens  by  5 and  got 
20  tens,  this  was  the  same  as  2 hundreds.  As 
a result  there  are  no  tens  in  the  answer  and 
a zero  is  written  there  to  show  this. 


Now  turn  the  page. 

151 
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Q Of  100  rolls? 


|b  toom  <00 


t00| 


.What  do  you  do  with  the  2 new  boxes 


How  many  hundreds  must 
you  remember? 


-Now  what  do  you  put  together? 


240 
__5 
00  B 


"What  do  you  multiply  now? 
How  many  hundreds  are 
there  when  you  multiply? 


152 


_What  do  you  do  with  the  2 new  boxes 
of  100? 

2400 
5 

1200 

t Why  do  you  write  12  here 

instead  of  10? 

Mrs.  Page  orders  ■ rolls  in  5 days. 
5X240  = B 


Hllfl  A Mrs.  Page  said  that  about  320  children 
ate  in  the  school  lunchroom  every  day  for  the  first 
three  days  of  this  week.  About  how  many  children  in  ail  0 

ate  in  the  lunchroom  on  those  three  days? 

3X320  = B 


320 


960 


B 6X539  = 1 

539 

6 

3234 


e 4 X 402  = 1 
402 


608X7  = 


608 

7 


1608  Why  is  0 
t written  here? 


4256  Why  is  5 

t written  here? 


B 


HSafl  □ Every  day  Mrs.  Page  orders 
125  ice-cream  bars.  How  many  does 
she  order  in  5 days? 

5X125  = « 

□ At  Fieid  Schooi  the  children  use 


about  275  library  books  every  day. 
About  how  many  library  books  do 
they  use  in  5 days? 


5X275  = * 


□ 3X510  = *g]  m 2X930  = * 

□ 684X4  = * □ 206X8  = * 


S 317X7  = B 
la  3X162  = * 
a 8X795  = * 

□ 6X554=* 

□ 401X5  = * 

□ 7X589  = * 


E3  133X4  = * 

□ 9X308  = * 
0 650  X 4=* 

□ 6X149  = * 
B 5X817  = * 

□ 220X3  = * 


Q Each  of  three  hundred  twenty-eight 
children  promised  to  bring  2 books 
to  school  for  the  Junior  Red  Cross. 

How  many  books  in  all  was  this? 

328  X 2 = * 

0 Field  School  has  180  days  of  school 
each  year.  How  many  days  of  school 
does  Field  School  have  in  8 years? 

8X  180  = * 


A 7X107  = * 

B 463X2  = * Q 
c 9X216  = * 

D 6X124  = * 

I 340X8  = * 
p 2X705  = * 

O 4X931  = * 

H 7X520  = * 


I 332X3  = * 
J 6X845  = * 
K 432X8  = * 
L 309X2  = * 
M 115X7  = * 
N 180X9  = * 
O 5X538  = * 
p 273X3  = * 


Now  you  should  be  able  to  multiply  any  three-figure 
number  by  any  one-figure  number. 


153 


1 Have  the  children  observe  that  the  2 new  boxes 
of  TOO  rolls  are  being  put  aside.  Remind 
them  that  in  the  computation  they  must  now 
remember  that  they  have  2 new  hundreds. 

2 Let  the  class  observe  that  the  5 groups  of 
200  rolls  are  being  combined, 

3 Be  sure  the  children  realize  that  when  they 
multiply  the  2 in  240  by  5 and  get  10,  this 
10  means  10  hundreds. 

4 Point  out  that  now  the  2 new  boxes  of  100 
rolls,  which  were  set  aside,  are  being  put  with 
the  other  10  boxes  of  100. 

5 Let  the  children  relate  what  happens  in  the 
computation  to  what  they  see  in  the  picture. 
Help  the  children  discover  that  the  12  hun- 
dreds are  also  1 thousand  and  2 hundreds. 


1 Have  the  children  read  the  problem,  note  the 
equation,  do  the  computation,  and  then  com- 
pare their  work  with  that  at  the  right. 

2 Tell  the  children  to  work  these  examples  inde- 
pendently, and  then  compare  their  work  with 
that  in  the  book. 

3 Have  the  class  work  Problems  A to  D first; 
then  direct  them  to  work  Exercises  E to  T by 
writing  the  numbers  in  computational  form  and 
finding  the  answers.  Children  should  be  told 
to  multiply  by  the  smaller  of  the  two  numbers, 
no  matter  where  it  comes  in  the  equation. 

4 These  exercises  are  for  those  who  can  profit 
from  more  practice. 
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Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  302-303. 


Answers 

Learning  how: 


Objectives 

The  child  learns  to  multiply  numbers  that  represent  dol- 
lars and  cents. 

Vocabulary 

New  words  page  155  bats 
Comments 

Children  should  be  ready  to  accept  the  fact  that  when 
they  multiply  numbers  that  represent  dollars  and  cents, 
they  do  it  in  exactly  the  same  way  in  which  they  mul- 
tiply numbers  that  represent  oranges,  cats,  or  candy. 
They  have  already  learned  why  they  use  the  dollar  sign 
and  point  in  computation.  Now  they  learn  to  use  these 
symbols  in  multiplication. 

In  multiplying  numbers  that  represent  cents  (amounts 
of  money  less  than  one  dollar),  the  children  may  proceed 
in  two  ways.  They  may  prefer  to  use  the  cents'  sign  until 
they  have  completed  the  multiplication  and  then,  if  the 
answer  is  more  than  one  dollar,  rewrite  their  answer, 
using  the  dollar  sign  and  point.  For  example,  they  may 
do  the  computation  in  this  way:  6X45^  = 270^;  they 
would  then  write  the  answer  as  $2.70.  Or  they  may  start 
with  the  dollar  sign  and  point  immediately  in  this  way: 
6 X $.45  = $2.70.  If  the  children  use  the  cents'  sign,  they 
should  not  be  confused  if  their  answer  has  three  figures 
in  it;  they  should  realize  immediately,  for  example,  that 
178  cents  is  equal  to  $1.78. 

The  four-step  teaching  method  is  used  here.  In  the 
first  step  (SEE),  the  multiplication  of  numbers  standing 
for  money  is  pictured  and  explained.  In  this  step  there 
are  two  treatments  using  the  same  amounts:  the  first,  as 
a simple  multiplication  example  so  that  the  child  will 
understand  that  he  uses  the  same  process  he  already 
knows;  the  second,  with  the  dollar  sign  and  point  in 
their  correct  positions.  In  the  second  step  (THINK),  ques- 
tions are  asked  about  a solution  that  is  given  to  a 
problem.  In  the  third  step  (TRY),  the  children  can  test 
their  ability  to  multiply  with  money,  since  solutions  with 
answers  are  given  for  (checking  purposes.  In  the  fourth 
step  (DO),  practice  is  provided  with  no  further  help. 
Extra  exercises  are  provided  (A  to  P)  for  those  who 
need  more  practice. 


(block  1) 

(block  2) 

A $1.92 

J $3.60 

A $3.92 

I $.81 

B $1.80 

K $4.50 

B $25.50 

J $12.69 

C $21.77 

L $18.81 

C $1.70 

K $5.60 

D $2.76 

M $2.36 

D $9.24 

L $32.40 

E $1.62 

N $6.32 

E $5.67 

M$1.58 

F $6.95 

. 0$4.34 

F $3.08 

N $1.44 

G $8.80 

P $11.28 

G $1.70 

O $11.25 

H $15.00 

Q $17.36 

H $37.10 

P $20.08 

I $4.56 

R $15.63 

Keeping 

skillful: 

(block  1) 

A 114 

E 239 

I 79 

M 567 

B 1514 

F 1751 

J 724 

N 1740 

C 881 

G 1068 

K 1077 

O 1265 

D 1399 

H 230 

L 1619 

P 354 

(block  2) 

(block  3) 

A 351 

I 532 

A 258 

I 7200 

B 68 

J 144 

B 4500 

J 165 

C 472 

K 528 

C 518 

K 522 

D 687 

L 1446 

D 1884 

L 711 

E 265 

M 27 

E 430 

M 2150 

F 1172 

N 488 

F 1436 

N 90 

G 3686 

O 2331 

G 384 

O 984 

H 779 

P 341 

H 560 

P 133 
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Learning  how  In  this  lesson  you  will  learn  how  to  multiply  numbers 
that  mean  dollars  and  cents. 


Betty  earns  35^  a week  by  helping  her  motherpi 
Q wash  dishes.  How  much  money  does  she  earn^ 


4X35c= 

E3  ^ 


You  must  find 
.this  number. 


Imagine  that  the  4 groups  of  35^  are 
put  together. 


□ 

35 

_4 

140 


Multiply  just  as  you  do 
with  any  numbers.  When  you 
multiply  35  by  4,  the  answer 
is  140.  You  know  that  this  140 
means  140  cents,  or  1 dollar  and 
40  cents. 


When  you  multiply  an  amount 
of  money,  write  the  amount 
.with  a point  and  dollar  sign. 


^ I ^ Q.( Remember  to  put  a point  and 

dollar  sign  in  the  answer. 

Betty  earns  $1.40  in  4 weeks. 

4 X $.35  = $1.40 


■I  John  is  earhing  money  to  buy  3 model  n 
□ trucks.  The  trucks  cost  89^  apiece.  ** 
How  much  money  does  John  need  to  buy 
these  trucks? 


3X$.89= 


You  must  find 
.this  number. 


There  are  S groups  of  each. 

$ .89  Why  is  no  point  or  dollar 

sign  written  here?  cJ 


.What  must  you  remember 
to  write  in  the  answer? 


John  needs  how  much  money? 
3X$.89  = H 


□ David’s  father  bought  2 baseball  bats 

$1.65 

for  the  boys.  The  bats  cost  $1.65  each.  The  bats 

cost  how  much  in  all? 

2 

g]  2X$1.65  = H 

$3.30 

□ Mrs.  Brown  bought  3 books  to  give  to  Sue  o;  1 to 

on  her  birthday.  The  books  cost  $1.75  each. 

3 

How  much  did  the  3 books  cost? 

3X$1.75  = H 

$5.25 

H 5 X $2.37  = a Q 

8X$.73  = 

m □ 6 X $4.05=  a 

$ 2.37 

$ .73 

$ 4.05 

5 Why  does  this  answer 

8 

6 

$11.85« — have  4 figures? 

$5.84 

$24.30 

155 

1 After  Problem  A has  been  read,  have  pupils 
look  at  Picture  A and  find  the  four  groups  of 
coins,  each  equaling  35(^.  Call  on  a pupil  to 
count  the  amount  in  each  group  of  coins. 

2 Ask  a pupil  to  relate  this  equation  to  the  prob- 
lem and  the  picture.  Be  sure  he  can  explain 
that  4 is  the  number  of  groups  of  money  and 
that  35^  is  the  amount  in  each  group. 

3 Pupils  should  remember  that  a dotted  back- 
ground suggests  that  the  groups  are  to  be 
thought  of  as  combined. 

4 Have  pupils  look  at  this  computation.  Be  sure 
they  understand  they  multiply  just  as  they  do 
with  any  numbers.  Get  someone  to  explain 
why  140  cents  is  the  same  as  $1.40. 

5 Explain  why  the  dollar  sign  and  point  have 
been  used  here.  Let  pupils  discover  that  the 
coins  have  been  rearranged  for  counting  so 
they  can  verify  the  answer. 


1 Have  pupils  read  this  problem  and  relate  the 
equation  to  it. 

2 Let  a pupil  explain  the  three  groups  of  coins, 
counting  them  to  show  that  each  group  does 
equal  89^.  Have  him  tell  what  the  dotted  back- 
ground means  and  why  the  groups  should  be 
thought  of  as  combined. 

3 Call  on  pupils  to  fill  in  the  missing  numbers 
and  to  answer  the  questions.  Be  sure  the  class 
multiplies  to  verify  the  answer. 

4 Assign  these  two  problems  and  the  three  ex- 
amples that  follow  as  written  work.  Tell  pupils 
to  multiply  and  then  compare  their  work  with 
that  shown  in  the  book.  Tell  pupils  that  if  they 
understand  these  examples  to  go  right  on  to 
the  DO  step  on  page  156. 


Betty  bought  4 dozen 


□ 


p/anges.  The  oranges  cost  $.48  a dozen, 
p ow  much  did  all  of  the  oranges  cost? 


X $.48  = * 


ii  7X$3.11  = B 
,1'  3X$.92  = « 

‘ 9X$.18  = B 
I 5X$1.39  = « 
' 4 X $2.20  = * 
it  2X$7.50  = B 
|l  6X$.76  = * 
f 8X$.45  = * 


K 5X$.90  = B 
L 9 X $2.09  = * 
M 4X$.59  = « 

N 2X$3.16  = « 
o 7X$.62  = « 

P 6X$1.88  = B 
Q 8X$2.17  = B 
R 3X$5.21=B 


B Each  of  6 children  paid  30^  to  go 
to  a movie.  How  much  did  the  children 
pay  altogether  to  go  to  the  movie? 
6X$.30  = B 

A 8 X $.49  = a Q I 3 X $.27  = B 

B 6X$4.25  = « J 9X$1.41  = B 

C 5X$.34  = B K 7X$.80  = B 

D 3X$3.08  = B i 8X$4.05  = a 

E 9X$.63  = B M 2X$.79  = B 

F 4X$.77  = B N 6X$.24  = B 

G 2X$.85  = B o 5X$2.25  = B 

H 7X$5.30  = B p 4X$5.02  = B 


Now  you  should  be  able  to  multiply  amounts  of  money 
by  one-figure  numbers. 


Keeping  skillful 

□ 

B 

28-f-47-f-39  = B 0 

□ 

B-E249  = 600 

A 

6 X 43  = a 

709-f-805  = B 

□ 

73-EB=141 

B 

9 X 500  = B 

253-1-458-1-1 70  = B 

B 

687- 215  = B 

C 

74  X 7 = a 

541 -f  633 -f  225  = B 

□ 

803 -B=  116 

D 

3X628  = 3 

87-f  92-l-60  = B 

B 

B-58  = 207 

E 

5X86  = 3 

913 -E  784-1- 54  = B 

□ 

H-E  1531  =2703 

F 

718X2  = a 

500-(-392-E176  = a 

8621-4935  = ® 

G 

4 X 96  = S 

48-l-107-t-75  = B 

Q 

3 - 327  = 452 

H 

80X7  = ® 

26-1-  19-f-34  = B 

a 

700 -168  = a 

1 

8 X 900  = a 

1 208-l-516  = B 

□ 

165 -E  3 = 309 

J 

3 X 55  = a 

836-E241  = B 

□ 

624-3  = 96 

K 

87  X 6 = B 

1 769-t-500-E350  = H 

□ 

4000-2554=3 

L 

9 X 79  = H 

i 426 -1-52-1- 89  = S 

□ 

a -E  582  = 609 

M 

5 X 430  = a 

948 -t- 202 -1-590=  a 

d 

926-438=3 

N 

30  X 3 = a 

577-1-688  = 3 

B 

8002-5671  = 3 

O 

8X  123  = a 

84 -E  173 -E  97  = 3 

□ 

748 -EH=  1089 

P 

19X7  = a 

1 Assign  Problems  A and  B and  Exercises  C to  R 
as  written  work.  Tell  pupils  to  write  the  num- 
bers in  computational  form  and  find  the 
answers.  Provide  answers  so  that  they  may 
verify  their  work. 

2 These  exercises  may  be  assigned  as  extra  prac- 
tice for  those  who  need  it. 

3 Have  pupils  write  these  addition  exercises  in 
computational  form  and  find  the  answers. 

4 Tell  pupils  to  write  these  exercises  in  compu- 
tational form  and  compute.  If  pupils  have 
difficulty  with  any  of  them,  refer  them  to  the 
original  treatments  in  the  book  for  restudy. 

5 Have  pupils  write  these  multiplication  exer- 
cises in  computational  form  and  find  the 
answers. 
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Using  arithnnetic 


:panded  Notes  are  not  considered  necessary  for  this  lesson. 

bjectives 

ihe  child  solves  a variety  of  problems,  many  of  which 
Iquire  multiplication  of  two-figure  and  three-figure 
jjmbers  by  one-figure  numbers.  In  the  "Keeping  skill- 
( jl"  exercises  he  reviews  the  number  system  and  multi- 
lying  two-figure  and  three-figure  numbers  by  one-figure 
‘)mbers. 

I bcabulary 

ew  words  page  157  troop,  meets*,  dues;  page  158 
igar* 


‘bmments 

ttis  problem  set  gives  children  an  opportunity  to  apply 
j bir  knowledge  of  multiplying  two-figure  and  three- 
i 3ure  numbers  by  one-figure  numbers.  As  always,  a few 
k I’oblem  situations  of  different  types  are  included. 

I Since  problems  in  textbooks  should  simulate  real  life 
jruations  and  since  in  real  life  situations  problems  do 


not  always  come  singly,  but  in  "chains”  or  sequences, 
authors  of  arithmetic  texts  must  provide  situations  in 
which  the  work  in  one  problem  depends  upon  the  data 
or  work  in  preceding  problems.  Failure  to  make  this  pro- 
vision would  leave  the  child  inadequately  prepared 
for  the  more  complex  arithmetic  situations  of  his  every- 
day life.  This  set  of  problems  takes  the  initial  step  toward 
this  provision.  For  the  first  time  children  must  make  use 
of  information  obtained  from  a previous  problem.  Prob- 
lem G introduces  this  kind  of  situation,  with  a para- 
graph entitled  "Think"  to  help  children  decide  what  to 
do.  The  solution  of  Problem  R depends  upon  the  use  of 
the  solutions  of  the  two  previous  problems.  This  problem 
also  has  a "Think"  paragraph  to  guide  children.  Prob- 
lems of  this  type  have  been  included  to  give  children 
experience  in  seeing  the  whole  situation.  Subsequent 
"Using  Arithmetic"  lessons  will  include  problems  which 
depend  upon  preceding  problems  for  their  solution. 

Remind  the  children  to  make  the  equation  first  for 
each  problem.  Remind  them,  too,  that  in  the  case  of 
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multiplication,  regardless  of  the  order  of  the  numbers 
in  the  equation,  they  may  multiply  by  the  more  con- 
venient number  in  their  computation. 

The  ‘‘Keeping  skillful”  exercises  at  the  end  of  this 
problem  set  help  to  establish  some  of  the  recently 
learned  concepts  and  skills. 


Answers 

Using  arithmetic: 


A 

6X4=  [24] 

N 

5<£+[10^]  = 15^ 

B 

8X$1.80=  [$14.40] 

O 

3X$1.98=[$5.94] 

C 

54=  [9]  =6 

P 

49  + 51  +35=  [135] 

D 

7X150=  [1050] 

Q 

25X5=  [125] 

E 

9X8=  [72] 

R 

135-125=[10] 

F 

oo 

X 

CJ 

II 

o 

S 

42+ [15]  =57 

G 

104-72=  [32] 

T 

57X3=[171] 

H 

63i^[H]=7 

U 

5X36=  [180] 

I 

5X$1.29=[$6.45] 

V 

64-- [8]  =8 

J 

7X24=  [168] 

W 

5X12=[60] 

K 

14X3=  [42] 

X 

32=  [8]  =4 

L 

9X$1.12=  [$10.08] 

Y 

4 X $1.75=  [$7.00] 

M 

4 X $1.75=  [$7.00] 

Keeping  skillful: 
(block  1) 

(block  2) 

(block  3) 

A 4300 

A $7.60 

A 2640 

B 190 

B $42.00 

B 168 

C 21000 

C $3.10 

C 728 

D 57000 

D $1.68 

D 6461 

E 1200 

E $29.52 

E 340 

F 9800 

F $43.89 

F 2100 

G 1150 

G $3.44 

G 1900 

H 88000 

H $10.71 

H 1044 

Using  arithmetic  q 

H Ellen's  troop  has  a garden.  They 
spent  63^  for  seeds.  7 girls  shared 
the  cost  of  the  seeds  equally.  What 
was  each  girl’s  share  of  the  cost? 

I The  girls  also  bought  5 rakes. 

Each  rake  cost  $1.29.  How  much  in  all 
did  the  girls  spend  for  the  5 rakes? 

J Each  of  7 girls  set  out  24  plants. 
How  many  plants  in  all  did  they  set 
out? 

K Each  of  14  girls  brought  3 books 
to  a Brownie  meeting.  How  many  books 
did  the  14  girls  bring  to  the  Brownie 
meeting? 

L Mary  collects  the  dues  each  week 
from  the  girls  in  her  troop.  Each  week 
she  collects  $1.12.  How  much  does 
she  collect  in  dues  in  9 weeks? 

M Each  of  4 Brownie  troops  gave 
$1.75  to  the  Red  Cross.  How  much 
money  in  all  did  the  4 troops  give? 

N Mary  has  5^.  She  needs  15^  to  pay 
her  troop  dues.  How  much  more  money 
must  she  have  before  she  can  pay  her 
troop  dues? 

o Carol’s  troop  bought  3 books.  Each 
book  cost  $1.98.  How  much  altogether 
did  the  3 books  cost?  ^ 


1 Assign  these  problems  and  those  on  the  fc 
lowing  page  as  written  work.  You  might  ca 
tion  the  children  that  for  some  of  the  probler 
they  will  have  to  use  information  that  th( 
found  in  solving  a previous  problem.  Su( 
problems  all  are  followed  by  paragrap 
labeled  ‘‘Think.”  Instruct  the  children  to  wri 
the  equation  for  each  problem  with  the  scret 
in  the  proper  place  first,  then  to  comput 
find  the  answer,  and,  finally,  rewrite  the  equ 
tion  with  the  answer  in  place  of  the  scree 


A Sue’s  Brownie  troop  meets  4 times 
a month.  How  many  times  does  it  meet 
in  6 months? 

B Sue  collects  the  dues  each  week 
from  the  girls  in  her  troop.  Each  week 
she  collects  $1.80.  How  much  does 
she  collect  in  dues  in  8 weeks? 

c The  Brownies  made  54  toys  to  give 
away.  They  put  the  same  number 
of  toys  into  each  of  6 boxes.  How  many 
toys  did  they  put  into  each  box? 

D Some  of  the  Brownies  made  bean 
bags.  They  made  7 bean  bags  in  all. 
Ann  said  that  there  were  about  150 
beans  in  each  bag.  About  how  many 
beans  were  there  in  all  7 bags? 

E Ann  made  9 clown  hats.  She  used 
8 bells  for  each  clown  hat.  How  many 
bells  did  she  use  in  all? 

E Sue  made  8 clown  hats.  She  used 
13  bells  for  each  clown  hat.  How  many 
bells  did  she  use  in  all? 

G How  many  more  bells  did  Sue  use 
for  the  8 clown  hats  she  made  than 
Ann  used  for  the  9 clown  hats  that 
she  made? 

THINK  In  Problem  E you  found  out 
how  many  bells  Ann  used.  What 
does  Problem  F tell  you? 
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Il 

p The  Brownies  made  3 kinds  of 
cookies  at  one  of  their  meetings.  They 
made  49  sugar  cookies,  51  chocolate 
cookies,  and  35  nut  cookies.  How  many 
cookies  did  they  make  altogether? 

! a Ann  put  5 of  these  cookies  into  each 
: of  25  small  bags.  How  many  cookies 
I in  all  did  she  put  into  bags? 

R How  many  cookies  did  Ann  have  left 
over? 

THINK  In  Problem  P you  found  out 
how  many  cookies  the  girls  made. 

In  Problem  Q you  found  out  how  many 
cookies  Ann  put  into  bags, 
s The  Brownies  had  a picnic.  When 
it  began,  42  girls  were  there.  More 
girls  came  to  the  picnic  after  it  began. 
Then  there  were  57  girls  at  the  picnic. 
How  many  of  the  girls  came  after 
I the  picnic  began? 

T Each  of  the  57  girls  ate  3 cupcakes. 
; How  many  cupcakes  did  the  girls  eat? 


Keeping  skillful 


u Mary  and  Sue  helped  to  put  food 
on  5 tables.  They  put  36  sandwiches 
on  each  table.  They  put  how  many 
sandwiches  in  all  on  the  5 tables? 

V Ann  said,  as  she  counted  a pile 
of  paper  plates,  "These  64  plates 
came  out  of  8 packages.  I know  that 
there  was  the  same  number  of  plates 
in  each  package.  I wonder  how  many 
there  were  in  each  package."  There 
were  how  many  plates  in  each  package? 

w The  girls  put  12  of  these  plates 
on  each  of  the  5 tables.  How  many 
of  the  64  plates  did  they  use? 

X 32  girls  separated  into  4 teams 
for  a race.  There  was  the  same 
number  of  girls  on  each  team.  There 
were  how  many  girls  on  each  team? 

Y Each  of  4 girls  spent  $1.75 

for  picnic  food.  How  much  did  they  r 
spend  in  all  for  picnic  food? 


B □ 


,i  A 43  hundreds  = 43— 
i!  t 19  tens  = ■ 

; c 21  thousands  = ■ 
!o  57  thousands  = ■ 

I ! 120  tens  = B 
' f 98  hundreds  = ■ 

I S 115tens  = B 
i 88  thousands  = ■ 


B 


□ 8X$.95  = B 

□ 5 X $8.40  = a 
Q 2 X $1.55  = a 

□ 6X$.28  = a 

B 3 X $9.84  = a 

□ 7X$6.27  = a 
B 4X$.86  = B 
a 9x$i.i9  = a 


□ 330X8  = B 
B 6X28  = a 
B 4X182  = a 
Q 7X923  = a 
B 68X5  = B 
B 3X700  = a 

B 2X950  = a 
m 116X9  = B 


159-160  Moving  forward 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  to  multiply  two-figure  and  three-figure 


'.numbers  by  a two-figure  number  that  ends  in  zero  and 


I 'by  a three-figure  number  that  ends  in  two  zeros. 


Vocabulary 

There  are  no  new  words. 


Comments 

This  lesson  prepares  the  children  to  understand  that,  in 
an  example  like  26X34,  when  they  multiply  by  the  2, 
they  are  really  mutiplying  by  2 tens  or  20.  The  partial 
product  of  2X34  is  then  68  tens,  or  680,  not  just  68.  In 
this  lesson  emphasis  is  focused  only  on  the  number  of 
zeros  that  results  in  the  answer  when  numbers  are  multi- 
plied by  10,  100,  20,  200,  and  so  on.  In  the  exercises  to 
oe  worked,  all  except  the  final  zero  portion  of  each 
oroduct  is  supplied.  Only  the  necessary  zeros  must 
De  annexed.  In  the  examples  provided  in  the  book  for 


1 After  these  problems  have  been  solved,  pro- 
vide answers  so  that  the  children  may  verify 
their  own  work.  Then  find  out  which  problems 
caused  the  most  difficulty  and  discuss  them 
with  the  class. 

2 Direct  the  children  to  write  the  answers  op- 
posite the  identifying  letters  on  their  papers. 

3 Caution  the  children  to  put  points  and  dollar 
signs  in  their  answers. 

4 Tell  the  children  to  multiply  by  the  easier 
number. 


developmental  work,  the  annexed  zeros  are  indicated  in 
blue  type. 

This  lesson  is  based  on  concepts  that  the  children 
have  already  learned  in  studying  the  number  system. 
Important  here  is  the  understanding  of  how  the  number 
symbols  can  be  reinterpreted  to  correspond  to  a re- 
grouping of  objects.  This  idea, ^introduced  in  Book  3, 
is  reviewed  in  this  book  on  pages  11-15.  Briefly,  these 
pages  showed  that  10  ones  can  be  thought  of  and 
written  as  1 ten;  that  10  tens  can  be  thought  of  and  writ- 
ten as  1 hundred;  and  that  10  hundreds  can  be  thought  of 
and  written  as  1 thousand.  Thus,  14  tens  can  be  thought 
of  and  written  as  1 hundred  4 tens  0 ones,  or  140. 

The  work  on  page  138  helped  generalize  the  idea  that 
quantities  like  14  tens  or  140  tens  can  be  represented 
in  number  symbols  by  annexing  one  zero  to  the  tens; 
thus  14  tens  becomes  140,  and  140  tens  becomes  1400. 

Pages  140  to  141  introduced  the  idea  of  multiplying 
numbers  such  as  10,  100,  20,  or  200  by  one-figure  num- 
bers and  showed  that  when  the  order  of  the  factors  is 


I 


Lesson  briefs  159-160 


reversed,  the  product  is  the  same.  These  ideas  are  ex- 
tended here  to  include  tw'o-figure  numbers  and  three- 
figure  numbers  and  to  show'  what  happens  when  such 
numbers  are  multiplied  by  10  and  100  or  20  and  200. 
The  children  should  learn  in  this  lesson  that  the  number 
of  annexed  zeros  at  the  right  of  the  number  in  the  an- 
swer is  the  same  as  the  number  of  zeros  at  the  right  of 
the  multiplier. 

Answers 

Page  159: 


(block  1) 

(block  2) 

E 650 

I 3420 

C 3000  G 41 100 

K 7800 

F 360 

J 1960 

D 21200  H 59300 

L 30100 

G 1200 

K 5040 

E 8500  I 9900 

H 2400 

L 7300 

F 1900  J 64600 

Page  160: 

(block  1) 

(block  2) 

C 1260 

F 1120 

C 10800 

F 15600 

1680 

G 2220 

14400 

G 13500 

D 1200 

H 2520 

D 17400 

H 19600 

E 4600 

I 2030 

E 24000 

I 9500 

148 


Moving  forward 


This  lesson  will  show  you  how  to  multiply  by  a number 
like  10,  20,  100,  or  200. 


TO' 


m 


11 


m 


a 

lioliioi 


% 

3 


nn  12  tens  = 10  twelves 
“ 12X10=10X12  i/lU 


A 6 hundreds  = 100  sixes 
6X100=100X6 


14  tens  = 10  fourteens 
U 14X10=10X14 


15  X 100  =100  X 15 


0 600 
1500' 


B 10X18=180  n 
0 10  X 24  = 240  “ 
B 10X65  = 65— 

□ 10X36  = 36— 

0 10X120=1200 
m 10X240  = 240— 
a 10X342  = 342— 
D 10X196=196— 

□ 10X504  = 504— 

□ 10X730  = 730— 


100  X 30  = 30—  g 


100X212  = 212— 
100  X 85  = 85— 
100X19=19— 
100X411  = 411— 
100  X 593  = 593— 
100X99  = 99- 
100X646  = 646— 
100X78  = 78— 
100X301  = 301— 


Now  turn  the  page. 


m 


1 Get  pupils  to  observe  that  the  first  scene  of 
Movie  A shows  12  tens.  Let  them  discover  that 
the  scene  at  the  right  shows  these  blocks  of 
tens  rearranged  so  that  there  are  10  tens  (or 
100)  in  the  pile,  2 tens,  and  no  ones. 

2 Let  the  children  discover  that  there  are  10 
groups  of  12  blocks  and  that  these  10  groups 
can  be  rearranged  to  make  the  pile  of  100 
and  2 boxes  of  tens  at  the  right.  Help  them 
decide  that  12  tens  and  10  twelves  are  equal 

3 After  pupils  have  read  the  top  statement,  help 
them  to  see  that  the  statement  below  is  an- 
other way  of  saying  the  same  thing.  The  pupil: 
should  observe  that  the  result  of  multiplying 
a number  by  10  can  be  shown  by  putting  c 
zero  at  the  right  of  the  number. 

4 Have  pupils  discuss  these  statements. 

5 Tell  pupils  to  write  these  answers. 

6 Bring  out  that  annexing  two  zeros  to  the  num- 
ber has  the  effect  of  multiplying  by  100. 

7 Have  pupils  write  these  answers. 


Multloivina  I 


□ 10  twelves  =10X12,  or  120 
I 20  twelves  = 20  X 12,  or  240 
30  twelves  = 30  X 12,  or  360 


A 100  fifteens  = 100  X 15,  or  1500 
200  fifteens  = 200  X 15,  or  3000 
300  fifteens  = 300  X 15,  or  4500 


□ 10  eighteens=  10  X 18,  or  180 
20  eighteens  = 20  X 18,  or  360 
30  eighteens  = 30  X 18,  or  540 


B 


100  forties  = 100  X 40,  or  4000 
200  forties  = 200  X 40,  or  8000 
300  forties  = 300  X 40,  or  12000 


B 


H 20X42  = 840 
30X42=  126— 
I 40  X 42  = 168— 


200X36  = 7200  „ 
300X36=  108“  ^ 
400X36=144“ 


I,  □ 20X60=120— 
i B 50X92  = 460— 
I □ 80X14=112— 
, 0 60X37  = 222— 
E 40X63  = 252“ 
□ 70X29  = 203— 


D 200X87=174— 
E 600X40  = 240“ 
F 400X39=156— 
G 300X45=135“ 
H 700X28=196— 
I 500  X 19  = 95“ 


Now  you  should  be  able  to  multiply  by  numbers 
like  10,  20,  100,  and  200. 


SO 


1 Let  pupils  observe  that  there  are  20  groups 
of  12  blocks  in  the  first  scene  of  Movie  A. 
Then  let  them  conclude,  from  the  second  scene, 
that  20  twelves,  rearranged,  make  2 hundreds 
and  4 tens. 

2 Call  on  pupils  to  read  these  examples.  Ask 
which  statement  Movie  A illustrates.  The  chil- 
dren should  be  aware  that  when  a number  is 
multiplied  by  a number  ending  in  one  zero, 
one  zero  must  be  put  at  the  right  in  the  answer. 

3 Have  these  examples  read. 

4 Let  pupils  write  the  complete  product  for  each 
statement,  C to  I.  Then  have  each  answer  read 
aloud. 

5 Have  these  examples  read  aloud.  Get  children 
to  observe  that  when  they  multiply  by  hun- 
dreds, the  last  two  figures  in  their  answers  will 
be  zeros. 

6 Let  pupils  finish  Exercises  C to  I,  writing  the 
complete  answers  to  each.  Have  the  pupils 
then  read  their  answers  aloud. 


161-164  Learning  how 


Expanded  Notes  for  this  lesson  ore  on  pages  303-305. 

Obiectives 

The  child  learns  to  multiply  a two-figure  number  by  any 
two-figure  number. 


Vocabulary 

New  words  page  161  own* 


1 Comments 

I In  the  preceding  lesson  children  learned  to  multiply  by 
I numbers  ending  in  zero.  Now  they  learn  to  multiply  by 
I any  two-figure  number,  and  they  learn  the  computa- 
1 tional  form  used  in  such  multiplication. 

I To  understand  this  process,  the  children  must  use 
I ' several  of  the  ideas  about  the  number  system  that  they 
! already  know.  The  following  three  ideas  are  especially 
important  here.  First,  two-figure  numbers  are  composed 
j of  tens  and  ones.  Second,  multiplication  may  involve  the 
i kind  of  regrouping  that  is  called  “carrying."  Third, 
|{  when  the  tens’  figure  in  the  multiplier  is  used,  the  prod- 


uct will  represent  groups  of  tens;  the  product  should 
be  written  with  an  annexed  zero  at  the  right  and  will 
be  read  as  hundreds  or  thousands.  In  the  multiplication 
13X26,  for  example,  children  should  think  of  the  1 in 
13  as  1 ten  so  that  the  partial  product  is  1 ten  X 26,  or 
26  tens,  or  260.  In  the  multiplication  46X78,  they  should 
think  of  the  4 in  46  as  4 tens,  and  of  the  partial  product 
not  as  4X78,  or  312,  but  as  4 tensX78,  which  is  312 
tens,  or  3120. 

The  four-step  teaching  method  is  used  again  in  this 
lesson.  As  usual,  the  part  of  a picture  not  under  dis- 
cussion is  dimmed;  the  numerals  under  discussion  in  the 
computation  are  in  black  type.  In  the  SEE  step,  the  proc- 
ess has  been  broken  down  to  show  the  multiplication 
involved  for  each  figure  in  the  multiplier,  as  first  by 
3 ones  and  then  by  1 ten.  Afterwards,  the.  two  products 
are  combined.  Be  sure  that  as  the  children  study  this 
work,  they  understand  what  each  partial  product  in  the 
computation  stands  for,  as  described  opposite  Picture  E, 
page  162.  In  the  THINK  step  on  page  163,  the  work  is 
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put  together  as  the  multiplying  is  done,  in  the  usual 
arrangement. 

As  with  previous  work  involving  multiplication  with 
carrying,  watch  to  see  that  children  do  not  add  in  the 
carried  numbers  first  (as  in  addition)  but  after  the 
multiplying.  However,  do  not  warn  the  class  about  this. 
Most  of  the  children  will  not  make  this  mistake. 
Answers 


Page  164; 

(block  1)  (block  2) 


A 

392 

K 

3120 

A 

5700 

K 

1710 

B 

650 

L 

4608 

B 

4000 

L 

2774 

C 

1180 

M 

874 

C 

539 

M 

1334 

D 

4048 

N 

3080 

D 

5642 

N 

923 

E 

1566 

O 

1080 

E 

918 

O 

770 

F 

3150 

P 

1856 

F 

3216 

P 

3652 

G 

3080 

Q 

2430 

G 

1102 

Q 

2590 

H 

1350 

R 

2914 

H 

900 

R 

4761 

I 

3588 

S 

9025 

I 

1566 

J 

1425 

T 

4745 

J 

990 

Learning  how 


In  this  lesson  you  will  learn  how  to  multiply  when 
the  multipliers  are  numbers  like  13,  46,  or  89. 


13  children  in  the  science  class  planted 
seeds  in  their  own  gardens.  Each  child 
planted  26  seeds.  How  many  seeds  did 
the  13  children  plant? 


13X26=®0 

t 


You  must  find 
.this  number. 


.Think  of  13  as 
10  and  3. 


S.B 

p.® 

m 


« First  find  how  many  seeds  3 of  the  children 

0 g planted.  Imagine  that  3 of  the  groups 
• of  26  seeds  are  being  put  together. 


a® 

% 


26 

J 

78 


□ 


First  multiply  26  by  3. 

3X26  = 78 

This  number  shows  how  many 
seeds  3 children  planted. 


1 Have  this  problem  read.  Then  get  the  children 
to  see  that  the  picture  represents  13  groups 
of  26  seeds. 

2 Ask  a pupil  to  explain  this  equation  in  terms 
of  the  problem  and  the  picture.  Be  sure  pupils 
understand  that  they  are  to  think  of  13  as  1 
ten  and  3 ones. 

3 Explain  that  first  they  will  find  how  many 
seeds  3 of  the  children  planted  and  that  to 
do  this,  the  seeds  they  planted  will  be  put 
together.  Call  on  a pupil  to  tell  how  the 
picture  shows  this. 

4 Have  pupils  look  at  this  computation.  Help 
them  see  that  the  26  shows  the  size  of  each 
group  and  that  the  3 is  the  number  that  tells 
the  number  of  groups  being  put  together  first. 
Ask  them  to  multiply,  to  make  sure  that  the 
figures  in  the  book  are  right.  Make  certain 
that  they  realize  the  answer  so  far  shows  only 
how  many  seeds  3 children  planted. 


Now  turn  the  page. 

MuKIpKcalion  by  a 2-rtgure  multiplier  16t 


@ m 

Now  find  how  many  sftftds  10  r.hildrftn 
planted.  Imagine  that  the  10  groups 

km 

HE 

® of  26  seeds  are  put  together. 

••••• 

• 

E ® 

260 

2 Q< Multiply  the  26  by  10. 

250 « 10  X 26  = 260.  This  number 

••••• 

shows  how  many  seeds 

mm 

a 

10  children  planted. 

3^^ 


-To  find  out  how  many  seeds  all 
13  children  planted,  imagine  that 
the  seeds  planted  by  3 children  and 
by  10  children  are  put  together. 


m — 


78  Add  78  and  260. 

260 


Q 0 Q« The  sum  of  78  and  260 

is  338. 


m 

H Q 

26 

13 

m 

la 

78 

■ 

H 

260 

338 

.There  are  338  seeds  in  all. 

You  should  write  all 
of  the  work  in  one  place, 
like  this. 

■ Seeds  3 children  planted 
-Seeds  10  children  planted 

■ Seeds  all  13  children  planted 

The  children  planted  338  seeds^ 

13X26  = 338 


Another  day  26  children 
lanted  32  seeds  apiece^  How  many 
leds  did  the  children  plant 
'is  time? 

|6X32  = H n 


3 2 B rnany  seeds 

^ children  planted. 

2 b * First  multiply  32  by  S. 


32 

26 


I X 32  = This  shows  gl 
how  many  seeds  ® children^ 
planted.  - 


Now  find  how  many  seeds 
o2  ■ children  planted. 

_26 
192 


■ Now  multiply  ^ by  20. 


32 
_26 
192 
6^' 

32 

26  □ 

1 Q 0 ^ Now  find  how  many  seeds 

^ ^ I all  26  children  planted. 


20  X 32  = H.  Write  H 
under  192  so  that  you  can 
add.  This  number  shows 
how  many  seeds  E children 
.planted.  

B 


64oJ; 


How  do  you  do  this? 

g22  « 192  + 640  = 8 

The  children  planted  B seeds  this  time. 

Now  turn  the  page. 


1E3 
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1 Help  the  children  decide  that  next  they  are  to 
find  how  many  seeds  10  children  planted.  Call 
on  someone  to  explain  how  the  picture  shows 
this.  Point  out  that  the  dimmed  seeds  are  the 
3 groups  of  seeds  discussed  before,  now  re- 
arranged to  show  the  total  of  78  seeds. 

2 Help  pupils  see  that  the  26  stands  for  the  num- 
ber of  seeds  in  a group  and  that  the  10  is  the 
number  of  groups  being  put  together  now. 
Pupils  should  know  immediately  that  10X26 
equals  260. 

3 Help  children  see  why  the  seeds  planted  by 
3 children  are  put  with  those  planted  by  10 
children.  Then  have  the  children  relate  the  78 
and  the  260  in  the  computation  to  the  picture. 

4 Have  a pupil  explain  how  the  picture  shows 
338  seeds  in  all.  Make  sure  pupils  understand 
what  each  of  the  numbers  in  the  computation 
stands  for.  Explain  that  this  is  the  arrange- 
ment usually  used. 


1^ 

1 Have  the  children  read  this  problem  and  dis- 
cuss the  equation.  Let  them  use  the  illustration 
to  help  them  think  of  26  children  as  2 tens 
(or  20)  and  6 ones. 

2 Make  sure  the  children  understand  that  first 
they  find  out  how  many  seeds  6 of  the  chil- 
dren planted.  Have  them  note  that,  although 
they  are  multiplying  only  by  the  ones  (6),  the 
complete  number  (26)  is  written  because  they 
will  use  the  2 (or  20)  later. 

3 Have  the  children  multiply  32  by  6 to  check 
the  work  in  the  book.  Call  on  a pupil  to  read 
the  statements,  completing  them. 

4 Make  sure  the  children  realize  that  now  they 
are  going  to  multiply  by  the  2 tens  (20). 

5 Have  them  multiply  32  by  the  2 tens  and  note 
where  the  result  is  written.  They  should  under- 
stand that  now  they  add  the  seeds  6 children 
planted  to  those  20  children  planted. 

6 Call  on  children  to  explain  each  number  in 
this  computation. 
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try 


A The  children  saw  some 
tomato  plants  in  a field.  There  were 
12  rows  of  plants,  with  24  plants 
in  each  row.  How  many  tomato  plants 
did  they  see  in  this  field?  n 
12X24  = B 


24 

1 2 «-  Think  of  12  as  10  and  2. 

4 3 «-  Number  of  plants  in  B rows. 
240^  Number  of  plants  in  S rows. 
233^  Number  of  plants  in  B rows. 


B 40  X 87  = a 

C 36X80  = B 

D 54  X 49  = B 

E 74  X 95 

= B 

There  are 

no  ones 

( to  multiply  by. 

80 

^ 

49 

54 

95 
74 

87 

40' 

480 

2400 

196 

2450 

380 

6650 

E 

3480 

2880 

2646 

7030 

■■■■  □ 14  children  made  books 
of  animal  pictures.  Each  book  had 
28  pictures  in  it.  How  many  animal 
pictures  were  there  in  the  14  books? 
14X28  = S Q 


□ 25  other  children  made  books 
of  flower  pictures.  Each  book  had 
26  pictures  in  it.  How  many  flower 
pictures  were  there  in  all  these  books? 
25X26  = B 


B 20X59  = ® 
0 44  X 92  = H 
B 87X18  = B 

□ 63X50  = H 
S 35X88  = a 
m 54X25  = B 
n 46X78  = @ 

□ 15X95  = B 

□ 52X60  = S 


□ 72X64  = B 
m 19X46  = B 

□ 40X77  = B 
H 12X90  = B 

□ 58X32  = B 
0 30  X 81=B 

□ 47X62  = B 
B 95X95  = B 

□ 73X65  = B 


A 60X95  = B 
B 50X80  = B 
C 11X49  = B 
D 91X62  = B 
E 17X54  = B 
F 48  X 67  = B 
G 29X38  = B 
H 12X75  = B 
I 58X27  = B 


J 15X66  = B 
K 95X18  = B 
t 73X38  = B 
M 29X46  = B 
N 13X71  = B 
o 35X22  = B 
P 83  X 44=B 
Q 70X37  = B 
R 69X69  = B 
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Now  you  should  be  able  to  multiply  by  numbers 
like  15,  26,  or  94. 


m 

1 Discuss  this  problem  and  its  solution  orally. 

2 Assign  these  examples  as  written  work.  Tell 
pupils  to  write  the  necessary  computation, 
find  the  answers,  and  then  compare  their  work 
with  the  computation  shown  in  the  book.  Make 
sure,  in  discussing  the  work  for  Example  B, 
that  children  understand  that  no  multiplying 
was  done  with  ones,  since  there  were  no  ones. 
The  zero  in  the  answer  shows  the  written  form 
of  348  tens. 

3 Direct  the  children  to  proceed  to  the  work 
marked  DO  just  as  soon  as  they  are  sure  they 
know  how  to  multiply. 

4 Have  Problems  and  Exercises  A to  T done  as 
written  work.  Supply  answers  and  have  the 
children  verify  their  work. 

5 Assign  these  exercises  as  written  work  for 
those  who  need  extra  practice. 


165-166  Using  arithmetic 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


it  should  be  pointed  out  to  the  children  that  sometimes, 
in  Problems  G and  J for  example,  the  larger  number  is 
the  number  of  equal  groups. 


Objectives 

The  child  makes  equations  for  problems  and  selects  the 
correct  process  to  use  in  finding  the  answers.  He  prac- 
tices multiplication  in  the  ‘‘Keeping  skillful"  exercises. 

Vocabulary 

New  words  page  165  asked*,  napkins,  vanilla,  lemon- 
ade, fill* 

Comments 

The  problems  in  this  set  will  increase  the  children’s 
ability  to  set  up  equations  that  correctly  describe  the 
action  expressed  in  the  problems.  Some  of  the  prob- 
lems will  give  the  pupils  practice  in  multiplication  with 
a two-figure  multiplier  to  which  they  were  introduced 
in  the  preceding  lesson. 

In  the  problems  solved  by  multiplication,  the  pupils 
should,  of  course,  be  permitted  to  use  the  smaller  num- 
ber as  the  multiplier  to  simplify  the  computation.  But 


Answers 

Using  arithmetic: 

A 42  + 39=  [81]  or 
39+42=  [81] 

B 81  ^[9]  =9 
C 35+ [36]  =71 
D 9X12=[108];yes 
E 14X12=[168] 

F More;  168- 108=  [60] 
G 14X2=[28] 

H 14-7=  [7] 

I 96-[81]  = 15 
Keeping  skillful: 

(block  1) 

A 3792 
B 1360 
C 1298 


J 27X3=  [81];  yes 
K 40X2=  [80];  no 
There  were  81  children. 

L [4]+9=i3 
M 13X2=  [26] 

N 24X12=  [288] 

O $9.50+ $7.25= [$16.75]  or 
$7.25  + $9.50=  [$16.75] 

P $16.75+ [$2.70]  =$19.45 
Q 27^3=  [9] 


M3612 
N 513 
0 3420 


D 2482 
E 1455 
F 2976 


G 2970 
H 925 
I 990 


J 3276 
K 6789 
L 2958 
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(block  2) 
A 1800 
B 1012 
C 1645 
(block  3) 
A 4840 
7260 
B 2200 


D 2880 
E 2552 
F 1755 

C 12480 
D 6600 
E 8430 


G 8448 
H 1444 
I 2052 

F 5700 
G 4200 
H 18720 


J 1972 
K 4140 
L 368 

I 9860 
J 2050 
K 15960 


M 6208 
N 2668 
O 1472 

L 10600 
M 10120 


I 


!'  Using  arithmetic  q 

□ The  fourth-grade  children  asked 
|i  the  third-grade  children  to  a party. 

I,  42  children  came  from  the  fourth 
I grade,  and  39  children  came  from 
j the  third  grade.  How  many  children 
i came  to  the  party? 

' □ 9 of  the  girls  said  they  would  make 
! enough  napkins  so  that  each  child 
I could  have  one.  Each  girl  was  to  make 
' the  same  number  of  napkins.  How 
j many  napkins  was  each  girl  to  make? 

I THINK  The  answer  for  Problem  A 
tells  you  how  many  napkins  the  girls 
said  they  would  make  altogether. 

H One  day  the  children  made  35  hats 
for  the  party.  The  next  day  they 
|made  some  more.  Then  John  counted 
ithe  hats  and  said,  "We  have  made 
71  hats.”  How  many  hats  did  they 
imake  the  second  day? 


□ Did  May’s  mother  make  more  or 
fewer  cookies  than  Ann’s  mother?  How 
many  more  or  fewer  did  she  make? 

THINK  Which  problem  tells  you 

how  many  cookies  Ann’s  mother  made?0 

0 The  children  needed  14  quarts 
of  ice  cream.  This  amount  of  ice 
cream  was  equal  to  how  many  pints? 


0 7 quarts  of  the  ice  cream  they 
bought  were  chocolate,  and  the  rest 
were  vanilla.  How  many  quarts 
of  vanilla  ice  cream  did  they  buy? 


THINK  From  which  problem  do  you 
get  the  other  number  that  you  need? 


B 


n The  children  bought  96  paper 
plates.  After  they  had  set  the  tables, 
they  still  had  15  paper  plates  left. 

How  many  paper  plates  had  they  used 
to  set  the  tables? 


1 Have  the  children  'work  independently  on  Prob- 
lems A to  Q (L  to  Q are  on  page  166).  They 
should  v/rite  the  equation,  do  the  computation, 
and  rewrite  the  equation  with  their  answer  in- 
serted in  place  of  the  screen. 

2 The  "Think"  step  in  some  of  these  problems  is 
given  to  point  out  to  the  pupils  that  informa- 
tion from  previous  problems  is  needed  in  solv- 
ing them.  Warn  the  children  that  sometimes 
the  answer  for  a problem  is  used  in  finding  the 
answers  to  other  problems. 


□ Ann’s  mother  made  9 dozen  sugar 
cookies  for  the  party.  How  many 
cookies  did  she  make  altogether?  Did 
she  make  enough  so  that  each  child 
could  have  1 cooky? 

think  How  do  you  know  how  many 
children  came  to  the  party? 

□ May’s  mother  made  14  dozen 
pookies  for  the  party.  How  many 
cookies  did  she  make  altogether? 


□ 27  of  the  girls  made  place  cards 
for  the  party.  Each  girl  made  3 place 
cards.  Did  the  girls  make  enough 
place  cards  so  that  each  child  could 
have  one? 

□ The  children  made  40  pints 
of  lemonade.  Each  pint  would  fill 

2 paper  cups.  Did  they  make  enough 
lemonade  for  each  child  to  have  1 cup? 
How  do  you  know? 
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153 
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□ They  also  made  some  games  to  play 
at  the  party.  On  Monday  they  made 
some,  and  on  Tuesday  they  made 
9 more.  Bill  counted  the  games  and 
said,  "We  have  made  13  games  for 
our  party.”  How/  many  games  had  they 
made  on  Monday? 

E]  There  were  2 prizes  for  each  game. 
How  many  prizes  were  there  for  all 
of  the  games? 

THINK  Howmany  games  did  they  make? 
Cl  Twenty-four  mothers  made  some 
sandwiches  for  the  party.  Each  mother 
made  12  sandwiches.  How  many 
sandwiches  did  they  make  altogether? 


El  Some  of  the  fourth-grade  children 
earned  $9.50  to  help  pay  for  the  party. 
Other  fourth-grade  children  earned 
$7.25.  How  much  money  did  these  two 
groups  of  children  earn  altogether? 

□ The  total  cost  of  the  party  was 
$19.45.  How  much  more  money  did 
they  still  need  to  pay  for  the  party? 
THINK  Problem  0 tells  you  how  much 
money  the  fourth  graders  earned. 

El  Some  of  the  children  at  the  party 
had  a race.  They  had  to  run  27  feet 
in  the  race.  How  many  yards  did  they  ^ 
have  to  run?  * 


Keeping  skillful 

B 

□ 

48  X 79  = H 

A 

24X75  = 

* 

A 

10  X 242  = 2420 

Q 

16X85  = H 

B 

11X92  = 

* 

20  X 242  = 484— 

B 

22X59  = * 

C 

47X35  = 

* 

30  X 242  = 726— 

Q 

73X34  = * 

D 

32  X 90  = 

* 

B 

20X  110  = 220— 

□ 

15X97  = * 

E 

58X44  = 

* 

C 

40X312=1248— 

□ 

62  X 48  = * 

F 

65  X 27  = 

* 

D 

10  X 660  = 660— 

45  X 66  = * 

G 

88  X 96  = 

* 

E 

30  X 281  = 843— 

□ 

■ 

in 

CVJ 

X 

ro 

H 

76X  19  = 

* 

F 

50X  114  = 570— 

n 

55X18  = * 

1 

38X54  = 

* 

G 

40  X 105  = 420— 

D 

84  X 39  = * 

J 

29  X 68  = 

* 

H 

60X312  = 1872— 

□ 

73  X 93  = * 

K 

92  X 45  = 

* 

1 

20  X 493  = 986— 

□ 

51  X58  = * 

L 

16X23  = 

* 

J 

10  X 205  = 205— 

El 

43  X 84  = * 

M 

64  X 97  = 

* 

K 

30X532  = 1596— 

m 

19X27  = * 

N 

58  X 46  = 

* 

L 

50X212=1060— 

El 

95X36  = * 

O 

23X64  = 

* 

M 

20X506=  1012— 
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1 Discuss  any  of  the  problems  that  caused  dif- 
ficulty. ! 

2 Have  the  children  find  answers  to  these  exer- 
cises. 

3 These  exercises  can  be  used  for  oral  practice! 
The  children  should  be  able  to  respond  with- 
out hesitation.  If  there  seems  to  be  difficulty 
with  these  exercises,  the  lesson  on  pages  159 
to  160  should  be  reviewed.  The  children  may 
also  be  required  to  write  the  numbers. 


167  Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  extends  his  knowledge  of  multiplication  to  in- 
clude multiplication  of  three-figure  numbers  by  two- 
figure  numbers  and  applies  this  knowledge  to  multipli- 
cation of  money.  He  also  learns  a new  way  to  read  num- 
bers of  four  figures. 

Vocabulary 

There  are  no  new  words. 

Comments 

This  lesson  extends  multiplication  involving  a two-figure 
multiplier  to  include  a three-figure  multiplicand.  Multi- 
plication of  money  is  also  included  in  this  lesson.  The 
fact  that  multiplication  of  money  involves  exactly  the 
same  procedures  as  the  multiplication  of  numbers  repre- 
senting other  things  should  be  pointed  out. 

The  “Side  trip’’  on  this  page  gives  the  children  an 
exercise  in  reading  numbers  of  four  figures  both  in  the 


way  in  which  they  were  originally  taught  to  read  them 
and  in  a way  in  which  they  may  often  hear  them. 


Answers 

(block  1) 

C 16,284 

F 37,882 

I 35,475 

L 21,470 

D 34,151 

G 16,920 

J 7630 

E 30,600 

H 22,100 

K 24,998 

(block  2) 

C $52.90 

F $137.40 

I $90.44 

L $28.08 

D $7.20 

G $321.36 

J $9.46 

E $20.50 

H $354.05 

K $168.20 

II 


Keeping  skillful 


A 36X597  = * 

□ 82  X $1.57  = * 

597  First  multiply  by  *. 

$1.57  □ 

n 25  < Then  multiply  by  30. 

82 

3582  How  do  you  get 

0 1^  Some  people  do  not 

^ * j put  a point 
125.60  * — in  these  numbers. 

J y g J Q 4 this  number? 

,01  T Q 9 « 

1128  74  * Always  put  a point 

^ this  number? 

and  a dollar  sign 
in  the  answer. 

iB  50X305  = * 

□ 70X$.18  = H 

M 305  What  do  you 

50  < multiply  by  here? 

70  “ 

;15250 

$12.60  g 

c 23X708  = * H 85X260  = * 

H 46X$1.15  = a m 97X$3.65  = H 

'd  37X923  = * I 43X825  = * 

□ 16X$.45  = S n 76X$1.19  = B 

Ie  50X612  = B j 70X  109  = * B82X$.25  = H n43X$.22  = H 

[f  94X403  = * k 58X431  = * □ 60X$2.29  = B □ 29X$5.80  = B 

1 G 18X940  = * L 95X226  = * 0 78X$4.12  = H □ 36X$.78  = B 


i 

' Side  trip 


□ 3400 

Read  in  two  ways. 

three  thousand  four  hundred 

Q 

A 2812 

F 4258 

K 

7072 

j thirty-four  hundred 

B 5786 

G 6700 

L 

2965 

Id  7615 

c 3819 

H 9001 

M 

1070 

1 seven  thousand  six  hundred  fifteen 

D 1468 

8 8375 

N 

5900 

! seventy-six  hundred  fifteen 

E 7500 

J 4000 

O 

8111 
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1 Discuss  this  example  with  the  children,  and 
have  them  answer  the  questions  that  relate  to 
the  example. 

2 Be  sure  the  children  understand  how  the  mul- 
tiplication in  this  example  differs  from  that 
in  the  one  above. 

3 Have  the  pupils  write  these  exercises  in  com- 
putational form  and  compute. 

4 Discuss  this  example  with  the  children  and 
point  out  that  the  procedure  for  computing 
does  not  differ  from  that  at  the  left.  Explain 
why  the  points  in  the  $3.14  [2X$1.57]  and 
$125.60  [BOX $1.57]  are  correct  and  also 
helpful  in  arriving  at  the  correct  answer. 

5 Have  the  pupils  work  this  example  and  com- 
pare their  answers  with  the  answer  in  the  book. 

6 Have  the  children  compute  to  find  the  answers 
to  these  exercises.  Have  them  check  their  work, 
especially  the  position  of  the  points. 

7 Use  this  as  an  oral  exercise. 


]168-169  Jsing  arithmetic 

I ^Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

I Objectives 

The  child  solves  problems  of  various  types. 

I Vocabulary 

! !New  words  page  168  hits*,  pennants,  distance*, 
' jinning*;  page  169  seats*,  sitting*,  around* 

I Comments 

; The  emphasis  in  this  set  of  problems  is  on  multiplication 
involving  larger  numbers.  It  is  important,  as  was  pointed 
; put  in  the  preceding  “Using  arithmetic”  lesson,  that  the 
Children  be  aware  which  figure  represents  the  number 
of  equal  groups  and  which  represents  the  size  of  the 
equal  groups,  even  though  the  computation  may  be 
jsimplified  by  reversing  the  numbers.  For  example,  in 
jProblem  E it  is  obviously  easier  to  multiply  26  by  20, 
jbut  the  pupils  should  know  that  26  is  the  number  of 
l iequal  groups,  and  20  is  the  size  of  the  equal  groups, 
jMibecause  it  will  take  20  pennies  to  buy  each  hamburger. 


The  children  should  be  permitted  to  work  independ- 
ently on  these  problems  before  any  discussion  of  them 
is  carried  on.  This  not  only  will  make  the  work  more 
challenging  for  the  children,  but  also  will  provide  a 
basis  for  a discussion  of  the  problems. 


Answers 


A 

12X35^=  [$4.20] 

N 

2X13=[26] 

B 

6 X $2.75=  [$16.50] 

O 

38^+[47^]=85^ 

C 

7X15<£=[$1.05] 

P 

6X$.25=[$1.50] 

D 

13-8=[5] 

Q 

23X15=  [345] 

E 

26X20^=[$5.20] 

R 

4X90=  [360] 

F 

8X65^=[$5.20] 

S 

2X60=  [120] 

G 

65^-35^=[30^] 

T 

4X18=  [72] 

H 

128X3=  [384] 

U 

3X18=[54] 

I 

25-12=[13] 

V 

72+54=  [126]  or 

J 

12-9=[3] 

54+72=  [126] 

K 

$5.00 -$1.20  =[$3.80] 

W 

More;  72-54=  [18] 

L 

85^  + $1.95=[$2.80]  or 

$1.95  + 85f£=[$2.80] 

M 

[$3.00]-$1.29=$1.71 
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Using  arithmetic  q 

A One  Saturday  afternoon  Jim's  father 
took  12  boys  to  a baseball  game. 

The  tickets  for  the  boys  cost  35|!! 
apiece.  How  much  did  Jim's  father 
pay  for  all  of  the  boys'  tickets? 

B Six  of  the  boys  earned  money 
for  the  baseball  game  by  helping  their 
fathers  in  the  garden.  Each  boy 
earned  $2.75  in  this  way.  How  much 
did  all  of  these  boys  earn? 

c At  the  baseball  game,  7 of  the  boys 
bought  boxes  of  popcorn.  The  popcorn 
cost  15|z?a  box.  How  much  in  all  did 
the  popcorn  cost? 

D In  the  baseball  game,  the  first 
team  made  13  hits,  and  the  second 
team  made  only  8 hits.  How  many  fewer 
hits  did  the  second  team  make  than 
the  first  team? 

E Jim's  father  bought  26  hamburgers 
during  the  baseball  game.  Each  one 
cost  20^.  How  much  did  he  pay  for  all 
the  hamburgers? 

F 8 of  the  boys  bought  large  pennants 
that  cost  65^  apiece.  How  much  did  all 
of  these  large  pennants  cost? 

G Small  pennants  cost  35^  apiece. 

_ A small  pennant  cost  how  much  less 
KJthan  a large  pennant? 

168 


H Jim's  father  said  that  the  distance 
from  home  plate  to  the  fence  was 
128  yards.  How  many  feet  was  this? 

I The  first  inning  of  the  game  lasted 
25  minutes.  The  second  inning  lasted 
only  12  minutes.  How  many  fewer 
minutes  did  the  second  inning  last 
than  the  first  inning? 

j Jim's  father  bought  ice  cream  cones 
for  the  12  boys.  9 of  the  boys  wanted 
chocolate  cones,  and  the  others  wanted 
vanilla  cones.  How  many  of  the  boys 
wanted  vanilla  cones? 

K The  ice-cream  cones  cost  $1.20 
in  all.  Jim's  father  gave  the  man  $5. 
How  much  money  should  the  man 
have  given  him  in  change? 

L David  bought  a baseball  cap 
for  85^.  He  also  bought  a baseball  bat 
for  $1.95.  How  much  did  he  pay 
for  these  two  things? 

M Bill  had  some  money  to  spend 
at  the  game.  He  paid  $1.29  for  a new 
baseball.  Then  he  had  $1.71  left. 

How  much  money  did  he  have  to  start 
with? 

N In  the  baseball  game  each  team 
used  13  players.  How  many  players 
did  the  two  teams  use? 


156 


o The  baseball  cap  that  Jim  wanted 
to  buy  cost  85|z;,  but  he  had  only  38^ 
left.  His  father  gave  him  the  rest 
of  the  money  for  the  cap.  How  much 
money  did  his  father  give  him? 
p Each  of  six  boys  bought  a bag 
of  peanuts.  Each  bag  cost  $.25. 

How  much  did  all  of  the  bags  cost? 

Q There  were  23  rows  of  seats  where 


T Jack  counted  the  lights  on  4 poles 
at  the  ball  field.  There  were  18  lights 
on  each  pole.  How  many  tights  in  all 
did  Jack  count? 

u Bob  counted  the  lights  on  the  other 
3 poles  at  the  ball  field.  There  were 
also  18  lights  on  each  pole  that  he 
counted.  How  many  lights  in  all  did 
Bob  count? 


the  boys  were  sitting.  Each  row  had 
15  seats.  How  many  seats  were  there 
in  these  rows? 

R The  distance  from  one  base  to  the 
next  base  was  90  feet.  What  was  the 
total  distance  around  all  4 bases? 
s The  baseball  game  lasted  for  two 
hours.  How  many  minutes  was  this? 


V There  were  how  many  lights  in  all 
at  the  ball  field?  Q 

THINK  The  answers  for  Problems  T and 
U tell  you  how  many  lights  Jack  and 
Bob  counted. 

w Did  Jack  count  more  or  fewer  lights 
than  Bob?  How  many  more  or  fewer 
lights  did  he  count?  0 


Checking  up 


Testl 

Q 8 X 248  = ® 
a 3 X 957  = ® 
Q 5 X 700  = ® 
Q 7X88  = ® 
Q 4 X 674  = ® 
Q 2 X 950  = ® 
0 6X807  = ® 
O 9 X 564=« 
a 8X39  = » 
n 4X775  = ® 
□ 5X90  = ® 
a 8X113  = ® 


Testa 

a 47X65  = ® 
m 59X84=8 
a 91X78  = ® 
0 14X29  = H 
a 36X20  = ® 
a 60  X 58  = » 
a 24  X 95=® 
ca  72X18  = ® 
n 83  X 36  = ® 
B 50X44  = 8 
□ 38  X 64  =8 
B 49X^  = 8 


Tests 

A 76X402  = 8 
» 29X113  = 8 
c 58X765  = 8 

0 19  X 284  = 8 
E 67  X 590  = 8 
f 41X326  = 8 
6 90  X 605  = 8 
H 32  X 948  = ® 

1 84  X 851  = ® 
J 68  X 797  = 8 
K 47X130  = 8 
t 12  X 977  = 8 


Test  4 

A 5X$.19  = 8 
8 38  X $6.24  =8 
c 72  X $1,06  = 8 
D 40  X $.25  = 8 
E 69  X $5.13  = 8 
f 24X$.86  = ® 
6 87  X $4.60  = 8 
H 10  X $.50  = 8 
I 9X$9.18  = 8 
i 15X$.75  = 8 
K 58  X $2.20  =8 
i 7X$5.35  = H 
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m 

1 Let  the  children  work  independently  on  Prob 
lems  A to  W.  Hove  them  write  the  equatio 
with  the  screen,  do  the  computation,  and  thei 
rewrite  the  equation  with  the  computed  answe 
in  place  of  the  screen. 

2 Note  that  to  find  the  answer  to  this  problen 
information  from  Problem  F is  required.  Her( 
the  children  are  expected  to  know  this  withou 
the  aid  of  a “Think”  step. 


m 

1 In  this  problem,  a suggestion  is  given  in  th 
paragraph  titled  “Think,”  since  the  answer 
from  the  two  preceding  problems  are  requirec 

2 Discuss  any  problems  on  pages  168  and  16 
that  seemed  to  cause  general  difficulty. 


Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  pupil  tests  his  skill  in  the  multiplication  of  larger 
numbers  by  both  one-figure  and  two-figure  multipliers. 
He  also  tests  his  skill  in  multiplication  of  money  by  one- 
Ifigure  and  two-figure  multipliers. 

j 

Vocabulary 

Ifhere  are  no  new  words. 

IComments 

irhe  four  tests  in  this  lesson  can  be  used  as  a means  of 
determining  the  children's  mastery  of  multiplication  in- 

I solving  larger  numbers.  Test  4 also  provides  a checkup 
)n  their  ability  to  multiply  with  numbers  that  repre- 
|ent  dollars  and  cents.  Any  weaknesses  revealed  indi- 
cate that  a review  of  the  lessons  on  pages  142  to  146, 
1 47  to  153,  154  to  156,  161  to  164,  and  167  is  necessary. 
I’he  pupils  should  use  the  point  and  dollar  sign  in  writ- 
ing the  numbers  for  computation  and  in  their  answers 
in  Test  4. 


Answers 

Test  1 

Test  2 

A 1984 

G 4842 

A 3055 

G 

2280 

B 2871 

H 5076 

B 4956 

H 

1296 

C 3500 

I 312 

C 7098 

I 

2988 

D 616 

J 3100 

D 406 

J 

2200 

E 2696 

K 450 

E 720 

K 

2432 

F 1900 

L 904 

F 3480 

L 

3920 

Test  3 

Test  4 

A 30,552 

G 54,450 

A $.95 

G 

$400.20 

B 3277 

H 30,336 

B $237.12 

H 

$5.00 

C 44,370 

I 71,484 

C $76.32 

I 

$82.62 

D 5396 

J 54,196 

D $10.00 

J 

$11.25 

E 39,530 

K 6110 

E $353.97 

K 

$127.60 

F 13,366 

L 11,724 

F $20.64 

L 

$37.45 

The  baseball  cap  that  Jim  wanted 
buy  cost  85?!,  but  he  had  only  38?! 
t.  His  father  gave  him  the  rest 
the  money  for  the  cap.  How  much 
i)ney  did  his  father  give  him? 

, Each  of  six  boys  bought  a bag 
Ipeanuts.  Each  bag  cost  $.25. ' 
w much  did  all  of  the  bags  cost? 

' There  were  23  rows  of  seats  where 
9 boys  were  sitting.  Each  row  had 
: seats.  How  many  seats  were  fhere 
these  rows? 

, The  distance  from  one  base  to  the  * 
xt  base  was  90  feet.  What  was  the 
:al  distance  around  at!  4 bases? 

The  baseball  game  lasted  for  two 
iirs.  How  many  minutes  was  this? 


T Jack  counted  the  lights  on  4 pt)les 
at  the  bail  field.  There  were  IS  lights 
on  each  pole.  How  many  iigiits  in  all 
did  Jack  count? 

u Bob  counted  the  tights  on  the  other 
3 poles  at  the  ball  field.  There  were 
also  18  lights  on  each  pole  that  he 
counted.  How  many  lights  in  all  did 
Bob  count? 

5 V Ttiere  were  how  many  fights  in  all 
at  the  ball  field? 

TKiNK  The  answers  for  Problems  T and 
U tell  you  how  many  lights  Jack  and 
Bob  counted. 

w Did  -Jack  count  more  or  fewer  lights 
than  Bob?  How  many  more  or  fewer 
lights  did  he  count? 


Checking  up 


'St  1 

Test  2 

Test  3 

Test  4 

8 X 248  = ■ 

□ 

47  X 65  = ■ 

A 

76  X 402  = ■ 

A 

5X$.19  = B 

1;  3 X 957  = ■ 

□ 

59X84  = B 

B 

29X  113  = B 

B 

38X$6.24  = B 

5 X 700  = ■ 

B 

91X78  = B 

C 

58  X 765  = ■ 

C 

72  X $1.06  = ■ 

7X88  = B 

B 

14X29  = B 

D 

19X284  = B 

D 

40X$.25  = B 

4X674  = B 

O 

36X20  = B 

E 

67  X 590  = ■ 

E 

69X$5.13  = B 

2X950  = B 

a 

60X58  = B 

F 

41  X326  = B 

F 

24X$.86  = B 

1 6 X 807  = ■ 

24X95  = B 

G 

90  X 605  = ■ 

G 

87  X $4.60  = ■ 

9X564  = B 

m 

72X  18  = H 

H 

32X948  = B 

H 

10X$.50  = H 

j 8 X 39  = ■ 

□ 

83X36  = H 

1 

84X851  = B 

1 

9X$9.18  = B 

j;4X775  = B 

□ 

50X44  = B 

J 

68  X 797  = ■ 

J 

15X$.75  = B 

'5X90  = B 

□ 

38X64  = B 

K 

47X  130  = B 

K 

58  X $2.20  = ■ 

|8X  113  = B 

□ 

49  X 80  = ■ 

L 

12X977  = B 

L 

7X$5.35  = B 

.....  „„  1 

1 Test  1 is  a test  on  multiplying  with  one-figure 
multipliers.  Test  2 is  a test  on  multiplying  two- 
figure  numbers  by  two-figure  numbers.  Test 
3 is  a test  on  multiplying  three-figure  num- 
bers by  two-figure  numbers.  Test  4 is  a test  on 
multiplication  of  numbers  representing  amounts 
of  money.  The  pupils  should  work  indepen- 
dently on  these  exercises.  They  should  copy  the 
exercises  in  computational  form  and  compute. 
In  test  4,  be  sure  they  use  the  dollar  sign  and 
point. 

2 Provide  answers  so  that  the  children  can  mark 
their  work  as  correct  or  incorrect.  Individual 
difficulties  can  be  gone  over  separately  at 
another  time.  Any  reteaching  needed  by  the 
whole  class  should  be  done  at  this  time. 
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170-173 


Exploring  problems 


Expanded  Notes  for  this  lesson  are  on  pages  306-307. 


Obfectives 

The  child  learns  to  solve  problems  in  which  he  must  com- 
pare a larger  group  with  a smaller  group  by  division. 


Vocabulary 

New  words  page  170  Mr.*;  page  171  tadpoles;  page 
172  strawberries*;  page  173  younger* 


Comments 

The  child  should  be  helped  to  understand  that  in  com- 
paring quantities  he  is  dealing  with  two  separate  groups 
and  that  the  objects  in  these  groups  do  not  have  to  be 
of  the  same  kind.  No  action  occurs  in  comparison  situ- 
ations; the  groups  are  really  static.  The  smaller  group 
should  be  used  for  ‘‘measuring”  the  larger  group.  This 
is  done  by  setting  up  in  the  larger  group  as  many  groups 
equal  in  size  to  the  smaller  group  as  possible. 

For  example,  in  this  lessonThe  child  compares  a group 
of  18  pigs  with  a group  of  6 lambs  to  find  out  how  many 
times  as  many  pigs  there  are  as  lambs.  He  does  this 
by  finding  into  how  many  groups  of  6 pigs  [because 
there  are  6 lambs]  the  pigs  can  be  divided.  The  group 
of  6 lambs  in  this  problem  serves  as  a measuring  group. 
It  is  particularly  important  for  the  child  to  understand 
that  in  the  equation  18-^6==H  (used  to  solve  this  prob- 
lem) the  6 stands  for  a group  of  pigs  which  is  equal  in 
size  to  the  group  of  lambs.  Note  that  in  Picture  B,  on 
page  170,  the  lambs  are  dimmed  off  to  show  that  once 
a corresponding  group  of  pigs  has  been  established,  the 
lambs  are  no  longer  needed. 

The  division  of  the  pigs  into  equal  groups  of  6 is 
shown  by  drawing  rings  around  the  groups.  This  enables 
the  child  to  see  that,  once  the  size  of  the  group  has 
been  established,  the  problem  is  of  a type  with  which 
he  is  already  familiar — finding  how  many  equal  groups 
there  are.  If  any  of  the  children  have  trouble  under- 
standing this  kind  of  comparison  problem,  give  them  a 
group  of  objects  to  represent  the  pigs  and  a group  of  a 
different  kind  of  objects  to  represent  the  lambs  and  let 
them  establish  a group  of  pigs  equal  in  size  to  the  group 
of  lambs  by  one-to-one  correspondence.  Then  have  them 
divide  the  objects  that  represent  pigs  into  equal  groups 
158  of  that  size,  and  find  how  many  such  groups  there  are. 


Answers 

Exploring  problems: 

A 24-^3=[8] 

H 

63-45=  [18] 

B 54^9=  [6] 

I 

10-5=[2] 

C 6-2=[3] 

J 

18-9=[2] 

D 9-3=  [3] 

K 

18-9=[9] 

E 64-8=  [8] 

L 

20-5=  [4] 

1 

CO 

U- 

M 

20-5=[15] 

G 63-9=  [7] 

N 

4X20=  [80] 

Keeping  skillful: 

(block  2) 

A 360  G 882 

(block  3) 

A 178 

G 130 

B 92  H 2848 

B 502 

H 590 

C 595  I 1484 

C 442 

I 176 

D 627  J 9576 

D 12,654 

J 216 

E 3336  K 35,358 

E 993 

K 746 

F 3180  L 18,172 

F 3825 

L 303 

see 


[xploring  problems 


□ 


Mr.  White  told  David  he  had  18  baby  pigs 
and  6 lambs.  Mr.  White  had  how  manyQ 
times  as  many  pigs  as  lambs? 


18- 


Number  of  pigs 
Mr.  White  had 


_Think  of  the  18  pigs  as  divided  into  groups 
of  6.  Each  group  of  6 will  be  equal 
to  the  group  of  lambs. 

i Divide  by  6 because 

18-6  you  think  of  the  pigs 

in  groups  of  6. 

B 


-Find  how  many  groups  of  6 pigs  there 
are  in  18  pigs.  The  number  of  groups 
of  6 tells  how  many  times  as  many  pigs 
as  lambs  there  were. 

r Number  of  groups  of  6. 
It  tells  you  how  many 
times  as  many  pigs 

Las  lambs  there  were. 
You  must  find 
this  number. 


18-6= 

El 


Divide  the  pigs  into  groups  of  6. 

3^ 


18  is  3 times  as  large 
as  6. 


Mr.  White  had  3 times  as  many  baby  pigs 
as  lambs. 


9 


U In  a pond  on  Mr.  White's  farm,  David 
Q caught  2 turtles  and  10  tadpoles.  He  ^ 
caught  how  many  times  as  many  tadpoles 
as  turtles? 

What  does  this  number 
stand  for? 


10 


« Think  of  the as  divided  into  groups. 

□ Each  group  will  be  equal  to  the  group  FI 

of . Think  of  the  tadpoles  in  groups 

ofB. 

Why  do  you  divide 

j^Q^2« *^^2?  El 


-Find  how  many  times  you  can  make 
a group  of  ■ tadpoles. 


10-2= 


□ 


IT 


"What  will  this  number 
tell  you? 


Now  turn  the 

171 


1 Relate  the  problem  to  Picture  A.  Draw  atten- 
tion to  the  large  numeral  18,  which  stands  for 
the  number  of  pigs. 

2 Show  pupils  that  a group  of  pigs  equal  to  the 
number  of  lambs  has  been  established,  and  a 
ring  has  been  drawn  around  them.  The  6 in 
the  equation  stands  for  a group  of  pigs  equal 
to  the  group  of  6 lambs.  They  are  to  find 
how  many  groups  of  6 there  are  in  the  group 
of  18  pigs.  The  lambs  are  no  longer  needed. 

3 In  this  picture  the  pigs  are  being  divided 
into  groups  of  6.  Discuss  the  equation.  The 
number  that  is  to  be  found  will  tell  how  many 
groups  of  6 there  are  in  18.  The  screen  in  the 
equation  represents  this  number.  When  the 
pupils  know  how  many  groups  of  6 there  are 
in  18,  they  also  know  how  many  times  as  many 
pigs  there  are  as  lambs. 


1 Get  the  children  to  observe  that  the  pigs  have 
all  been  divided  into  groups  of  6 and  that 
there  are  3 groups.  Point  out  that  this  shows 
that  the  problem  is  solved  by  division. 

2 Draw  attention  to  the  completed  computation 
and  relate  it  to  Picture  D. 

3 Ask  the  children  to  read  the  problem  and  find 
in  the  picture  the  things  mentioned  in  it.  Be  sure 
they  know  what  the  large  numeral  10  stands 
for. 

4 Have  pupils  use  the  picture  to  help  them  com- 
plete the  statements  in  the  text.  They  should 
see  that  the  tadpoles  are  going  to  be  put  in 
groups  of  2 because  there  are  2 turtles. 

5 Direct  attention  to  the  equation  and  have  pu- 
pils explain  what  the  numbers  in  it  mean. 

6 Show  the  children  that  if  rings  were  drawn 
around  each  group  of  2 tadpoles,  they  could 
count  the  groups  and  find  the  number  that  goes 
where  the  screen  is  in  the  text.  Another  way 
is  to  divide  10  by  2,  as  shown  in  the  equation. 
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compute 


Divide  the  tadpoles  into  groups  of  S 
10  is  S times  2. 


David  caught  B times  as  many  tadpoles 
as  turtles. 


A David  counted  3 black  baby  chicks 
and  24  yellow  baby  chicks.  He  counted 
how  many  times  as  many  yellow  chicks 
as  black  ones? 


B ^Number  of  yellow  chicks. 

. Number  of  yellow  chicks 
equal  to  black  chicks. 

Number  of  groups 

of  3 yellow  chicks. 


24-3 


.You  must  find 
this  number. 


Divide  24  by  3. 

David  counted  B times  as  many  yellow 
chicks  as  black  ones. 


c David  and  Mrs.  White  used  6 pails^ 
of  chicken  feed  and  2 pails  of  corn  ■ 
for  the  chickens  and  ducks.  How  many 
times  as  much  chicken  feed  as  corn 
did  they  use? 

6 2 = B 

D David  helped  Mr.  White  plant  3 rows 
of  carrots  and  9 rows  of  tomato  plants. 
They  planted  how  many  times  as  many 
rows  of  tomatoes  as  carrots? 

9 3 = B 


E Mr.  White  said  that  he  had  64  apple 
trees  and  8 peach  trees.  He  had  howra 
many  times  as  many  apple  trees  as  “ 
peach  trees? 


B Mrs.  White  said  that  she  had  9 ducks 
and  54  chickens.  How  many  times 
PI  as  many  chickens  as  ducks  did  she 
have? 

54-^9  = a 

172 


F Mrs.  White  gave  David’s  mother 
4 jars  of  strawberries  and  8 jars 
of  tomatoes.  Mrs.  White  gave  her 
how  many  more  jars  of  tomatoes  than 
of  strawberries? 


G Mrs.  White  said  that  last  year  she 
canned  63  quarts  of  tomatoes  and 
9 quarts  of  tomato  juice.  She  canned 
how  many  times  as  many  quarts 
of  tomatoes  as  tomato  juice? 

H Mrs.  White  also  canned  45  quarts 
of  peaches.  How  many  fewer  quarts 
of  peaches  than  of  tomatoes  did  she 
can? 

I Bill  and  David  timed  themselves 
when  they  picked  strawberries.  It 
took  Bill  5 minutes  to  pick  a box 
of  berries.  It  took  David  10  minutes. 
It  took  David  how  many  times  as  long 
as  Bill  to  pick  a box  of  strawberries? 


j Bill  White  is  9 years  old.  His  brother 
Jim  is  18  years  old.  Jim  is  how  many 
times  as  old  as  Bill? 

K Jim  is  how  much  older  than  Bill? 
i Bill  said  that  they  had  a horse 
named  Peg  that  was  20  years  old  and 
a horse  named  Tony  that  was  5 years 
old.  Peg  was  how  many  times  as  old 
as  Tony? 

M Tony  was  how  much  younger  than 
Peg? 

N David  rode  Tony  for  20  minutes 
each  day  he  was  on  the  farm.  David 
was  on  the  farm  for  4 days.  He  spent 
how  many  minutes  in  all  riding  Tony? 

D 


Now  you  should  be  able  to  find  how  many  times 
as  large  one  group  is  as  another  group. 


Keeping  skillful 

A 

81-^9  = B 

□ 

72X5  = S 

□ 

@-1-431  = 609 

c 

63  7 = ■ 

□ 

46  X 2 = a 

□ 

718-216  = H 

40  4-  5 = ■ 

B 

7 X 85  = H 

B 

536-H  = 94 

D 

72-^8  = H 

□ 

3 X 209  = a 

□ 

18  X 703  = a 

E 

Ol 

•1* 

KD 

1 

B 

417X8  = B 

B 

628-1-75-1-290  = 

F 

64^8  = H 

□ 

6X530  = B 

□ 

2354 -l-H  = 6179 

6 

42^6  = H 

14  X 63  = ■ 

B 

a-860  = 448 

H 

56  ^ 7 = ■ 

□ 

32  X 89  = H 

Q 

3000 -2410  = a 

1 

48h-8  = B 

n 

28  X 53  = ■ 

D 

26-l-65-f-85  = B 

J 

54-^6  = B 

D 

56X171  = B 

D 

9 X 240  = B 

K 

72  -H  9 = ■ 

□ 

m 

CM 

X 

CO 

00 

□ 

a -217  = 529 

L 

45  5 = ■ 

□ 

59X308  = H 

□ 

a -1-4892  = 7930 

1 Draw  attention  to  the  groups  of  2 tadpoles. 
Let  the  children  note  that  there  are  5 such 
groups.  Have  them  do  the  computation.  Be 
sure  they  know  that  the  answer  tells  how  many 
times  as  many  tadpoles  there  are  as  turtles. 

2 Write  the  equation  for  Problem  A on  the 
board.  Be  careful  to  see  that  the  pupils  under- 
stand what  each  number  in  the  equation  stands 
for — in  particular,  that  the  3 stands  for  a group 
of  yellow  chicks  equal  in  number  to  the  black 
chicks. 

3 Proceed  in  the  same  way  with  Problem  B,  first 
building  the  equation  and  having  the  children 
discuss  each  number  in  it. 

4 Let  the  children  try  Problems  C and  D to  see 
if  they  can  do  them. 

5 Have  the  children  work  independently  on  Prob- 
lems E to  N (G  to  N are  on  page  173)  without 
prior  discussion. 


M 

1 Discuss  any  problems  with  which  the  children 
have  had  difficulty,  and  talk  about  the  equa- 
tion for  each  to  make  clear  what  the  numbers 
in  it  mean. 

2 Use  these  exercises  first  orally;  then  have  the 
children  write  their  responses. 

3 Have  the  children  work  these  examples  and 
then  supply  answers  so  that  the  children  can 
verify  their  work. 


1 


i 


174-175  Using  arithmetic 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  solves  problems  of  the  types  he  has  studied  so 
far  in  this  program. 

Vocabulary 

Nev/  words  page  174  skating*,  who*,  rented,  horse- 
shoes*, swimming*,  deep*;  Page  175  bicycles* 

Comments 

The  work  on  pages  174  and  175  provides  experience  in 
problem  solving,  including  making  equations,  selecting 
■ the  correct  arithmetical  process  to  use,  and  computing. 
As  with  other  lessons  of  this  kind,  it  is  advisable  to  let  the 
children  work  the  problems  independently  before  there 

I has  been  any  general  discussion  of  them.  This  makes  the 
problems  much  more  challenging  for  the  child  and  forces 
him  to  think  through  each  problem  for  himself.  It  also 
jshows  you  how  he  thinks  about  the  problems  and  reveals 
any  difficulties  he  might  have  with  certain  problem 
types.  Always  require  the  children  to  make  an  equation 


for  each  problem  with  a screen  for  the  unknown  number. 
The  computation  should  then  be  done  and  the  equation 
rewritten  with  the  missing  number  supplied.  After  the 
problems  have  been  checked,  discuss  any  that  caused 


difficulty. 

Answers 

A 24-8=[16] 

B 16^8^[2] 

C 16-5=[11] 

D 5X25^=  [$1.25] 

E 11  X50^=[$5.50] 
F 15X35^=  [$5.25] 
G 12-^3=  [4] 

H 27^3=  [9] 

I 12^4=[3] 

J 18X25^=  [$4.50] 


K 18  + 14=[32] 

L 24^8=[3] 

M 32-  [21]=:11 
N 10^2=[5] 

O 13-6=[7] 

P [65] -38=27 
Q 18=[9]=2 
R 27X15^=[$4.05] 
S 27-19=[8] 

T [5]+7=12 


: Using  arithmetic  □ 

L 24  children  went  roller  skating. 

J of  them  had  roller  skates.  The  others 
iid  not  have  skates.  How  many 
jhildren  did  not  have  roller  skates? 

3 The  number  of  children  without 
Jkates  was  how  many  times  the  number 
)f  children  with  roller  skates? 

Ihink  Why  do  you  use  16  and  8? 

[3  The  children  who  did  not  have 
^kates  rented  some.  5 of  these 
Ihildren  used  the  skat&s  for  just  one 
lour.  The  others  who  rented  skates 
ised  them  for  2 hours.  How  many 
ihildren  rented  skates  for  2 hours? 


a Skates  rented  for  Z'oi  an  hour, 
low  much  did  those  children  who 
ented  skates  for  1 hour  pay  altogether 
pr  the  use  of  the  skates? 


3 Those  children  who  rented  skates 
•or  2 hours  paid  50^  apiece.  How  much 
lid  these  children  pay  altogether 
or  the  use  of  the  skates? 

■ 3 15  children  took  a boat  ride. 

;'he  ride  cost  35jf  for  each  person, 
low  much  did  all  of  the  children  who 
00k  the  boat  ride  have  to  pay? 


3 12  boys  played  marbles.  3 boys 
layed  in  each  ring.  How  many  rings 
^ere  there? 


m 4 boys  played  horseshoes.  The 
distance  from  one  post  to  the  other 
was  27  ft.  How  many  yards  was  this? 

D The  number  of  boys  who  played 
marbles  was  how  many  times 
the  number  of  boys  who  played 
horseshoes? 

THINK  From  which  problems  do  you 
get  the  numbers  you  need? 

n 18  children  were  swimming 
in  the  pool.  Each  child  had  paid  25(1! 
to  swim  in  the  pool.  How  much 
altogether  did  it  cost  these  children 
to  swim  in  the  pool? 

□ In  the  afternoon  14  more  children 
came  to  the  pool.  How  many  children 
were  using  the  pool  then? 

n 24  boys  and  8 girls  were  swimming 
in  the  pool.  The  number  of  boys  was 
how  many  times  the  number  of  girls? 

E Some  of  the  children  who  were 
swimming  went  home.  Then  only 
11  children  were  left  in  the  pool. 

How  many  children  went  home? 

□ The  water  at  one  end  of  the  poo! 
was  10  ft.  deep.  At  the  other  end 
the  water  was  2 ft.  deep.  The  water 
at  the  deep  end  was  how  many  times 
as  deep  as  the  water  at  the  other  end? 


174 

1 Ask  the  children  to  work  Problems  A to  T (O 
to  T are  on  page  175).  Direct  them  first  to 
write  an  equation  with  the  screen  for  the  un- 
known number,  then  to  rewrite  it  with  the 
answer.  If  they  need  to  write  the  numbers  in 
computational  form  to  find  the  answers,  this 
work  should  also  be  shown.  Have  them  label 
their  problems  with  the  identifying  letters  used 
in  the  book. 


Lesson  briefs  174-175 


162 


S 13  girls  were  making  presents 
for  their  friends.  6 of  them  were 
stringing  beads,  and  the  rest  were 
making  pins.  How  many  girls  were 
making  pins? 

□ Sue  had  some  beads  to  use 
for  stringing.  After  using  38  of  them, 
she  found  she  had  27  beads  left.  How 
many  beads  did  Sue  have  at  first? 

E 18  children  were  riding  ponies. 
They  rode  in  2 groups.  How  many 
children  were  riding  in  each  group? 


□ 27  children  paid  15^  an  hour  to 
rent  bicycles.  How  much  did  they  all 
pay  to  rent  the  bicycles  for  1 hour? 

B 19  of  the  children  who  rented 
bicycles  left.  The  others  were  still  riding 
their  bicycles.  How  many  children  were 
still  riding  bicycles? 

□ Tony  and  Jim  were  making  puppets 
for  a show.  They  made  some  puppets 
before  lunch  and  7 more  after  lunch. 
Altogether  they  made  12  puppets.  Q 
How  many  did  they  make  before  lunch? 


Keeping  skillful 

A 263X$.78  = S 


263 

$J8 

21.04 

184.10 

$205.14 


It  is  easier  to  multiply 
by  the  smaller  number. 


Remember  to  put 
the  point  and  dollar 
. sign  in  the  answer. 


584 

$.09 

$52.56 


A 26X$.07  = ffl 
B 49  X $1.48=® 
c 274  X $.11  = a 
D 829X$,05=S 
E 692  X $.14  = a 
t 2X$.76  = a 
o 58  X $.02  = a 


0 S+ $.37  = $1.18 
m $4.35 -B  = $.95 
B 575  X $.07  = a 
0 $.68 + $3.49  = a 
B a-$.55  = $1.10 
Q 226  X $.85  = a 
0 $4.30 -$2.86  = a 


0 85  X $.04=  a 
a B + $.17  = $.35 
o $4.17 -$.70= a 

□ $6.92 + $9.64  = a 

□ B-$7.83  = $2.17 
m $5.06  + B = $9.00 
0 419  X $.45  = a 


1 Provide  the  children  with  answers,  and  let 
them  verify  their  work  on  Problems  A to  T 
(Problems  A to  N are  on  page  174).  When  they 
have  finished,  let  them  take  turns  reading 
each  problem  and  describing  the  situations  in 
their  own  words.  They  should  be  able  to  ex- 
plain each  number  and  sign  in  the  equation 
they  used.  Discuss  any  problems  that  caused 
trouble. 


Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  to  use  the  smaller  number  as  the  multi- 
plier in  multiplication  problems  involving  money,  and  he 
practices  computing  with  numbers  that  involve  money. 

Vocabulary 

There  are  no  new  words. 

Comments 

Children  often  have  difficulty  multiplying  with  numbers 
that  stand  for  money,  especially  when  the  smaller  num- 
ber is  the  one  that  represents  dollars  and  cents.  Tradi- 
tionally, the  number  with  the  dollar  sign  and  point  has 
been  used  for  the  multiplicand,  but  it  is  much  easier 
to  multiply  by  the  smaller  number,  whichever  it  is.  All 
that  is  necessary  is  for  the  number  that  represents  money 
to  be  properly  labeled  and  marked  as  dollars  and  cents. 
Since  the  child  has  learned  that  in  any  multiplication 
situation  it  is  possible  to  use  the  more  convenient  num- 


ber for  the  multiplier,  it  should  be  easy  for  him  t< 
apply  this  knowledge  to  computation  with  money.  Hi 
should  understand  that  the  number  that  represent 
dollars  and  cents  can  be  used  either  as  multiplier  or  a 
multiplicand  and  that  he  should  set  up  his  computatio 
in  the  easier  way,  just  as  he  would  with  any  other  mul 
tiplication  problem. 


Answers 

(block  1) 

(block  2) 

A $1.82 

A $.81 

H $3.40 

B $72.52 

B $3.40 

I $.18 

C $30.14 

C $40.25 

J $3.47 

D $41.45 

D $4.17 

K $16.56 

E $96.88 

E $1.65 

L $10.00 

F $1.52 

F $192.10 

M $3.94 

G $1.16 

G $1.44 

N $188.5 

0 13  girls  were  making  presents 
for  their  friends.  6 of  them  were 
stringing  beads,  and  the  rest  were 
making  pins.  How  many  girls  were 
making  pins? 

Q Sue  had  some  beads  to  use 
for  stringing.  After  using  38  of  them, 


□ 27  children  paid  15^  an  hour  to 
rent  bicycles.  How  much  did  they  all 
pay  to  rent  the  bicycles  for  1 hour? 

0 19  of  the  children  who  rented 
bicycles  left.  The  others  were  still  riding 
their  bicycles.  How  many  children  were 
still  riding  bicycles? 


. she  found  she  had  27  beads  left.  How 

1 many  beads  did  Sue  have  at  first? 

0 18  children  were  riding  ponies. 
jThey  rode  in  2 groups.  How  many 

1 children  were  riding  in  each  group? 

O Tony  and  Jim  were  making  puppets 
for  a show.  They  made  some  puppets 
before  lunch  and  7 more  after  lunch. 
Altogether  they  made  12  puppets. 

How  many  did  they  make  before  lunch? 

Keeping  skillful 

A 263  X $.78=® 

B 584  X $.09  = B 

263  It  is  easier  to  multiply 

1 $ 7 8 * smaller  number. 

0 584 
$.09 

21.04 

1 8 A 1 n Remember  to  put 

lOT-.iU  the  Doint  and  dollar 

$205  14  * answer. 

li 

$52.56 

II 

lA  26X$.07  = B □ a + $.37  = 

$1.18  m 85  X $.04=0 

49  X $1.48  = 1 
274X$.11  = B 
829  X $.05  = S 
692  X $.14  = 1 
2X$.76  = a 
58  X $.02  = & 


$4.35- a = $.95 
575  X $.07  = a 
$.68  + $3.49  = S 
a-$.55  = $1.10 


□ 226  X $.85  = a 
0 $4.30 -$2.86  = a 


D H + $.17  = $.35 
D $4.17 -$.70  = a 

□ $6.92  + $9.64  = H 

□ a -$7.83  = $2. 17 
m $5.06 + a = $9.00 
m 419  X $.45  = ® 


175 


1 Discuss  this  example  with  the  children,  and 
get  them  to  see  that  it  is  like  any  other  multi- 
plication example  and  that  either  number  can 
be  used  as  multiplier.  Point  out  that  they 
must  put  the  dollar  sign  and  point  in  the 
answer. 

2 Let  them  discuss  Example  B before  they  go  on 
with  the  other  exercises. 

3 Have  the  children  work  Exercises  A to  G and 
compare  their  work  with  answers  you  provide. 

4 Warn  the  children  that  in  this  set  of  exer- 
cises they  must  sometimes  decide  whether  to 
add  or  subtract.  When  they  are  through,  pro- 
vide answers  so  that  they  can  verify  their 
work. 


176-178  Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  pages  308-309. 


pbiectives 

The  child  learns  what  remainders  in  divisive  situations 
Tiean. 

focabulary 

'^ew  words  page  178  drink*,  carton,  calendar,  born*, 
date,  wrote,  April,  July,  January,  September 


Comments 

in  this  lesson  children  learn  to  interpret  the  remainders 
:n  divisive  situations  when  they  are  finding  the  number 
>f  equal  groups  and  when  they  are  finding  the  size  of 
jqual  groups.  They  must  learn  that  in  both  cases  the 
emainders  stand  for  whatever  objects  they  have  been 
dividing.  If  they  are  dividing  59  peaches  into  equal 
!)roups  of  6,  they  will  get  9 groups  of  6 peaches  and  a 
jemainder  of  5 peaches;  and  if  they  divide  the  same 
jl9  peaches  into  9 equal  groups,  there  will  be  6 peaches 
1 each  group  and  again  a remainder  of  5 peaches. 


Before  presenting  this  lesson,  in  which  both  situa- 
tions involving  division  are  used,  it  might  be  well  to 
review  the  work  on  finding  the  size  of  equal  groups  on 
pages  120  to  123,  since  this  is  the  division  situation 
with  which  the  children  have  had  the  least  experience. 

In  the  oroblems  on  page  176  the  children  must  find 
the  number  of  equal  groups,  on  page  177  they  find  the 
size  of  the  equal  groups,  and  on  page  178  there  are 
problems  of  both  types,  all  with  remainders. 

Answers 

Page  178: 

A 27-^6=  [4]  and  3 rm.  3 other  cans. 

B 31  -4-6=  [5]  and  1 rm.  1 other  can. 

C 65(?^9^=[7]  and  7<t.  rm.  2<(.  in  change. 

D 35^-^8^=  [4]  and  3^  rm.  3^  in  change. 

E 51  ^ [6]  =8  and  3 rm. 

F 18^-^5^=  [3]  and  3^  rm. 


Lesson  briefs  176-178 


Exploring  problems 


□ A grocer  had  59  peaches.  He  made 
as  many  baskets  of  6 peaches  as  he 
could.  How  many  baskets  did  he  make? 
How  many  peaches  were  left  over? 

59~^6~  You  must  find 
1 this  number. 


In  Picture  B the  59  peaches  are 
divided  into  groups  of  6. 

59  -j-  6 = 9 and  ■ remainder. 
There  are  ■ groups  of  6 peaches. 
There  are  5 peaches  left  over. 


□ 


□ The  grocer  wanted  to  put  27  cans 
of  soup  into  piles  of  6 cans  each. 

How  many  piles  could  he  make?  How 
many  cans  would  be  left  over? 

THINK  27-i-6  = ■ and  ■ remainder. 
He  could  make  ■ piles.  ■ cans  would 
be  left  over. 

176  rho  moaning  of  ramoindef*  In  division 


H Candy  bars  cost  5^  each.  John  had 
24^  to  spend.  How  many  bars  could  he 
buy?  How  many  cents  would  be  left? 
THINK  24H- 5 = a and  ■ remainder. 
He  could  buy  B candy  bars.  He  would 
have  left  over. 

□ Tony’s  mother  sent  him  to  the  store 
to  buy  50j!!  worth  of  rolls.  The  rolls 
cost  6{!  each.  How  many  rolls  could 
Tony  buy?  How  much  money  would  he 
have  left? 

50  -r  6 = a and  a remainder 
B Cat  food  cost  9^  a can.  How  many 
cans  of  food  could  Peggy  buy  for  AOf! 
How  much  money  should  the  grocer 
give  her  in  change? 

THINK  When  you  divide  in  Problem  E, 
the  remainder  tells  you  how  much 
money  Peggy  should  get  in  change. 


1Z6 

1 Direct  the  children  to  read  the  problem,  look 
at  the  equation,  and  then  relate  both  problem 
and  equation  to  Pictures  A and  B. 

2 Have  the  children  discuss  these  statements  and 
relate  them  to  Picture  B.  Be  sure  they  under- 
stand that  the  peaches  were  divided  into  as 
many  groups  of  6 as  possible,  and  that  the 
remainder  represents  the  peaches  that  were 
left  over  because  there  were  not  enough  of 
them  to  make  another  group  of  6. 

3 Work  with  Problem  B in  the  same  way  you  did 
with  Problem  A.  It  may  be  helpful  to  use  small 
objects  to  represent  the  cans  and  show  the 
children  how  the  division  is  done.  Make  clear 
to  them  that,  since  they  are  dividing  cans,  the 
remainder  will  be  cans. 

4 Use  the  above  techniques  with  Problems  C,  D, 
and  E. 


□ 


□ Five  boys  bought  a bag  of  candy 
and  counted  the  pieces  so  that  they 
could  share  them  equally.  There  were 
36  pieces  in  the  bag.  How  many  pieces 
could  each  boy  have?  How  many  pieces 
were  left  over? 


36  * 5 You  must  find 

X this  number. 

Look  at  Picture  B.  The  boys  put 
the  pieces  in  5 equal  groups. 

Q Each  time  they  took  1 candy  apiece, 
they  took  a group  of  5 candies.  You 
can  say  that  they  divided  the  pieces 
into  groups  of  5. 


Now  look  at  Picture  C.  Each  boy  got 
7 pieces  of  candy.  One  piece  of  candy 
B was  left  over. 

36  ^ 5 = 7 and  B remainder 


□ The  grocer  had  37  cans  of  fruit.  Q 
He  wanted  to  put  them  in  6 piles, 
with  the  same  number  of  cans  in  each 
pile.  How  many  cans  should  he  have 
put  in  each  pile?  How  many  cans  would 
be  left  over? 

37-HB  = 6 Divide  37  by  6. 

B He  also  wanted  to  put  45  cans 
of  tomatoes  in  7 piles,  with  the  same 
number  of  cans  in  each  pile.  How  many 
cans  should  he  have  put  in  each  pile? 
How  many  cans  would  be  left  over? 
45H-B  = 7 Divide  45  by  7. 

□ One  afternoon  the  grocer  had  22 
bananas  left.  4 people  wanted  to  buy 
them.  If  they  shared  the  bananas 
equally,  how  many  could  each  person 
buy?  How  many  bananas  would  be  left? 
22-Ha  = 4 Divide  22  by  4. 


1 Direct  the  children  to  read  the  problem,  look 
at  the  equation,  and  relate  both  to  Picture  A. 

2 Discuss  these  statements  and  have  pupils  re- 
late them  to  Picture  B.  Emphasize  that  when 
each  of  the  five  boys  takes  a piece  of  candy, 
a group  of  5 pieces  has  been  removed,  and 
that  this  is  the  same  as  dividing  by  5.  Get  them 
to  note  that  in  Picture  B the  first  group  of  5 
removed  has  been  arranged  with  one  piece 
in  a place  for  each  boy. 

3 Relate  these  statements  to  Picture  C.  Get  the 
children  to  see  that  each  of  the  five  boys  has 
been  able  to  take  a piece  of  candy  and  put 
it  in  his  pile  seven  times,  that  there  are  five 
piles  of  7 pieces  of  candy,  and  that  1 piece  of 
candy  is  left.  Relate  this  picture  to  the  equa- 
tion. 

4 Use  techniques  similar  to  those  used  for  Prob- 
lem A with  Problems  B,  C,  and  D.  If  necessary, 
let  pupils  use  objects  to  show  how  to  work  out 
the  problems. 


□ Mrs.  Young  bought  27  cans  of  fruit 
drink.  The  cans  came  in  cartons  of  6. 
How  many  cartons  did  she  buy?  How 
many  other  cans  did  she  buy? 

THINK  When  you  divided,  did  the 
remainder  tell  you  how  many  other 
cans  Mrs.  Young  bought? 

□ Mrs.  Wall  bought  31  cans  of  fruit 
drink.  How  many  cartons  of  6 did  she 
buy?  How  many  other  cans? 

0 Mrs.  Wall  saw  some  large  peaches 
that  cost  9^  each.  How  many  of  these 
peaches  could  she  buy  for  65^?  How 
much  money  should  she  get  in  change? 


□ Large  oranges  cost  8(z!  apiece. 

How  many  of  these  oranges  could 
Mrs.  Young  buy  for  35^?  How  much 
money  should  she  get  in  change? 

B The  grocer  had  51  oranges  to  put 
into  8 bags.  He  put  the  same  number 
of  oranges  into  each  bag  and  used 
as  many  of  the  51  oranges  as  he 
could.  How  many  oranges  did  he  put 
into  each  bag?  How  many  oranges  were 
left  over? 

□ Lollipops  cost  5^  each.  How  many 
lollipops  could  Peggy  buy  for  18^? 

How  much  money  should  she  have  left? 


Now,  when  you  divide,  you  should  understand  what 
the  remainder  means.  - 


Side  trip 


B 


APRIL  1947 

5 M T W T F S 

1 2 3 4 5 

6 7 8 9 10  n 12 

13  14  15  16  1721)19 

20  21  22  23  24  25  26 

27  28  29  30 


John’s  way  IS  - 
Tom's  way  v/zJ/V/ 

! A The  ring  on  the  calendar  shows 
I when  John  was  born.  Look  at  his  way 
j,  of  writing  this  date.  He  wrote  4 
Dj  because  April  is  the  fourth  month. 

''  Why  did  he  write  18  and  47? 
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B How  is  Tom’s  way  of  writing  this 
date  different  from  John’s? 

c When  were  you  born?  Write  the  date 
in  two  ways. 

Write  each  of  the  dates  below  in  two 
ways.  Q 

D June  3,  1952  6-®-a  6/B/H 

E July  26,  1955  7-S-a  7 mm 
F May  22,  1956 
G January  1,  1949 
H March  23,  1904 
I September  30,  1951 


1 Ask  the  children  to  work  Problems  A to  F.  Di- 
rect them  to  write  the  equation  with  the  screen 
for  the  missing  number,  compute,  and  write  the 
completed  equation.  Warn  them  that  they  must 
decide  for  each  problem  whether  they  are  to 
find  the  number  of  equal  groups  or  the  size 
of  the  equal  groups,  and  to  decide  what  the 
remainder  means. 

2 Supply  the  pupils  with  equations  and  answers 
and  let  them  verify  their  work.  Discuss  any 
problems  that  caused  trouble. 

3 Discuss  the  calendar  with  the  children.  Get 
them  to  observe  and  interpret  the  initials  for 
the  days  of  the  week,  the  sequence  of  num- 
bers, etc. 

4 Direct  attention  to  the  circle  around  the  18 
and  read  and  discuss  Exercise  A and  the  two 
ways  shown  of  writing  this  date.  Read  and 
discuss  Exercises  B and  C. 

5 Have  the  children  write  each  date  in  Exercises 
D to  I in  two  ways. 


179  Thinking  straight 


I Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

I Objectives 

' The  child  learns  to  round  off  large  numbers  to  the  near- 
! est  ten  thousand,  hundred  thousand,  or  million.  He  also 
learns  to  round  off  numbers  in  the  most  convenient  way 


for  arranging  them  in  order  of  size. 

Vocabulary 

New  words  page  179  populations,  cities*,  size*,  Los 
Angeles 


Comments 

This  lesson  is  another  step  in  getting  children  to  under- 
stand and  accept  numbers  that  have  been  rounded  off 
or  that  are  approximations  rather  than  exact  amounts. 
It  might  be  well  to  review  page  97,  where  rounding  off 
numbers  was  introduced,  before  proceeding  with  the 
I new  material  on  this  page. 

; It  is  important  that  children  have  some  reason  for 
rounding  off  numbers  and  that  they  understand  that  the 


way  in  which  a number  is  rounded  off  is  determined  by 
the  use  to  which  the  number  is  put.  If,  for  example, 
they  wish  to  remember  the  approximate  populations  of 
several  large  cities,  rounding  off  to  the  nearest  million 
is  both  convenient  and  adequate.  But  if  this  same  group 
of  cities  were  to  be  put  in  order  of  population  size, 
the  rounded  figure  might  have  to  be  much  closer  to 
the  precise  figure. 

Children  also  need  some  experience  in  deciding  when 
rounding  off  is  useful  and  when  it  is  not.  Tell  them  that 
a round  number  is  often  easier  to  remember.  Ask  them 
to  give  various  distances,  such  as  the  number  of  blocks 
from  their  homes  to  the  school,  the  number  of  blocks 
from  where  they  live  to  the  center  of  town  or  the 
main  shopping  section,  the  distance  to  the  next  town, 
etc.,  and  discuss  with  them  whether  or  not  it  is  possible 
to  get  a reasonably  good  idea  of  these  distances  if 
they  are  given  approximately,  or  rounded  off.  Let  them 
suggest  other  situations  in  which  rounding  off  is  or  is 
not  useful. 
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Remind  them  that  we  do  not  approximate  some  things. 
Ask  them  if  people  should  try  to  remember  their  tele- 
phone numbers  or  license  plate  numbers  by  rounding 
them  off. 

The  “Keeping  skillful’’  lesson  at  the  bottom  of  the 
page  provides  practice  with  division  basic  facts. 

Answers 

A Yes.  Because  there  are  too  many  figures  that  must  be 
remembered  in  each  number. 

B Yes.  Because  there  is  only  one  figure  that  must  be 
remembered  in  each  number. 

C Because  2,839,270  is  very  close  to  3 million;  2 mil- 
lion would  be  almost  1 million  less  than  the  actual 
population. 

D No.  Because  Detroit,  Los  Angeles,  and  Philadelphia 
appear  to  have  the  same  population  and  so  do  Lon- 
don and  New  York. 

E Yes 

F When  Don  rounded  off  the  population  to  the  near- 
est hundred  thousand,  he  looked  at  the  970,358  in 
1,970,358  and  saw  that  970,358  is  almost  1 million. 


G (Have  pupils  give  reasons  for  the  degree  of  rounding 
off  they  do.) 

H To  write  these  cities  in  the  order  of  their  size,  it  is 
necessary  to  use  the  populations  as  they  are  given 
or  to  round  them  off  to  the  nearest  hundred.  Round- 
ing to  the  nearest  hundred,  they  become: 

64,400  51,100  97,200 

96,800  63,800  94,100 


Thinking  straight 


Bombay 
Chicago 
Detroit- 
London 
Lo»  Angeles 
Montreal 
New  York 
Philadelphia 


IPSO  populotion 
2,839,270 
3,  620,  9 62 
5fca 
8,  ape,  137 
I, <170,  35  8 
I,  395,  400 
7,  891,  9S7 
2,071,  605 


Q 

5.000. 000 
♦ , OOO,  OOO 

000,000 
8.  OOO.OOO 
2,0  00,000 

1.000. 0  00 


•t,  f Od,  OOO 
3jioo,  OOO 
I , too,  OOO 
I,  3 ao,  OOO 
A,  doe,  OOO 

I,  4 00,  OOO 
7,  9 0 0,  OOO 
i,!  0 0,  OOO 


□ Betty  looked  up  the  populations 
not  the  large  cities  given  above.  Would 
it  be  hard  for  you  to  remember  these 
populations?  Why? 


B Don  rounded  off  each  population 
to  the  nearest  hundred  thousand.  Can 
you  use  Don’s  figures  to  vyrite  the  cities 
in  the  order  of  their  size? 


□ John  rounded  off  each  population 
to  the  nearest  million.  Is  it  easier 

to  remember  the  populations  that  John 
has  written?  Why? 

Q Why  did  John  round  off  the 
population  of  the  first  city  to  3,000,000 
and  not  to  2,000,000? 

□ Can  you  use  John’s  figures  to  write 
the  cities  in  the  order  of  their  size? 
Why? 


Keeping  skillful  □ 


A 

56-J-8  = « 

F 

54-^6  = ■ 

K 

56  4-7  = a 

P 

364-9  = « 

B 

36  4-6  = » 

G 

63-^9  = « 

L 

81-J-9  = B 

Q 

42  4-6  = H 

C 

45  4-9  = « 

H 

404-8  = B 

M 

72-^8  = « 

R 

63-J-7  = H 

D 

54-^-9  = B 

1 

36-4-4  = B 

N 

49  4-  7 = ■ 

S 

72  4-9  = a 

E 

64^8  = B 

J 

45-i-5  = B 

O 

40-^-5  = B 

T 

42  4-  7 = a 
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□ Both  John  and  Don  rounded  off 
the  population  of  Los  Angeles  to 
2,000,000.  Why? 

B Here  are  the  populations  of  6 cities: 
64,430  51,088  97,249 

96,815  63,774  94,080 

Round  off  these  numbers. 

Cn  Can  you  use  your  figures  to  write 
these  cities  in  the  order  of  their  size? 


179 

1 Ask  the  children  to  read  Exercise  A.  Then  di- 
rect attention  to  the  table  above  and  discuss 
why  it  might  be  hard  to  remember  these  num- 
bers as  they  are  given,  and  why  it  might  not  be 
important  to  remember  them  in  this  order. 

2 Direct  attention  to  John’s  list  and  discuss  why 
each  figure  was  rounded  off  as  it  was.  Use 
Exercises  B and  C with  this  list. 

3 Let  the  children  use  John’s  list  to  try  to  put  the 
cities  in  order  according  to  their  populations 
beginning  with  the  largest. 

4 Draw  attention  to  Don’s  list  and  discuss  why 
he  rounded  off  the  numbers  as  he  did.  Ask  the 
children  to  use  this  list  to  arrange  the  cities 
in  order  of  size.  Get  them  to  explain  why 
Don’s  list  is  better  for  this  purpose  than  John's 
list.  Use  Exercises  E and  F with  this  list. 

5 Have  pupils  write  answers  for  Exercises  G and 
H. 

6 These  basic  facts  can  be  used  for  both  oral 
and  written  work. 


180-181  Checking  up 

I Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

I Objectives 

t The  child  tests  his  knowledge  of  all  the  problem  types 
t learned  thus  far.  He  also  tests  his  knowledge  of  meas- 
! urement  equivalents,  division  basic  facts,  and  the  com- 
; putational  processes. 

Vocabulary 

New  words  page  1 80  later*,  grown-ups* 

Comments 

j As  with  previous  lessons  of  this  nature,  the  purpose  of 
I the  work  on  these  pages  is  to  check  up  on  the  children’s 
I progress  by  means  of  achievement  tests.  The  first  of  these 
I tests  is  on  problem  solving,  and  it  includes  one  of  each 
of  the  kinds  of  problems  taught  so  far  in  this  program. 
(You  can  find  these  different  types  of  problems  listed 
’in  the  back  of  this  Teaching  Guide  or  in  the  index  of 
the  pupils’  book.)  If  any  weaknesses  are  discovered 
, through  the  use  of  Test  1,  go  back  and  reteach  the 
method  of  solving  problems  of  the  types  that  caused 
trouble.  In  evaluating  the  work  observe  both  the  equa- 
I tion  and  the  computation.  If  the  equation  is  correct,  but 
' the  computation  incorrect,  the  child  understands  the 
. problem  but  needs  more  work  in  computation, 
j Children  should  be  allowed  sufficient  time  to  enable 
most  of  them  to  finish  the  tests  on  page  81.  By  the 
: time  the  abler  students  have  worked  all  of  the  examples 
in  a test,  the  slower  pupils  will  have  completed  only 
five  or  six  of  them.  You  need  not  feel  that  the  pupils 
should  work  all  of  the  examples;  the  completion  of  five 
or  six  is  sufficient  to  test  their  ability. 

Reteaching  chart 

j Page  1 80: 

Test  1 


Problem 

Pages 

Problem 

Pages 

A 

42-43 

H 

92-94 

B 

86-87 

I 

134-137 

C 

88-90 

J 

130-133 

D 

28-29 

K 

120-123 

E 

170-173 

L 

86-87 

F 

52-53,167,175 

M 

66-67 

G 

52-53,154-156, 

N 

28-29 

175 

Page  181 : 


Test  Pages 

Test  Pages 

2 10,91,109 

5 147-153,159-160, 

3 20-23, 24-27 

161-164 

4 36-41,45,54 

6 60-65,105-107, 

114-117 

Exercise 

Test  7 

Test  8 

A 

92-94,  36-41 

130-133,  36-41 

B 

20-23 

36-41 

C 

24-27 

130-133,  36-41 

D 

88-90,  36-41 

134-137,  24-27 

E 

92-94,  36-41 

36-41 

F 

88-90, 36-41 

134-137,  24-27 

G 

88-90, 36-41 

130-133,  36-41 

H 

92-94,  36-41 

36-41 

I 

24-27 

134-137,  24-27 

J 

88-90, 36-41 

Exercise 

Test  9 

Test  10 

A 

105-107 

24-27 

B 

105-107,120-123  161-164 

C 

60-65 

24-27,134-137 

D 

60-65 

114-117, 120-123 

E 

114-117,120-123  114-117 

F 

60-65, 120-123 

36-41 

G 

55-59 

36-41,88-90 

H 

60-65, 120-123 

36-41,92-94 

I 

60-65 

24-27,134-137 

Answers 

Page  1 80: 

A 156-65 

= [91] 

H [$1.40]+$5.60=$7.00 

B 82-74= 

= [8] 

I [45<f]-8<f  = 37<f 

C 32+ [33]  =65 

J 38tf-[23^]=15^ 

D 16  + 8= 

[24]  or 

K m^[5<f]=8 

8+16= 

[24] 

L 30(?-25^=[5^] 

E 20<j^5^ 

= [4] 

M 35(f^7<f=[5] 

F 1 25  X20^=  [$25.00] 

N $.35 + $.40 + $.40  = 

G 86X5^  = 

= [$4.30] 

[$1.15] 

Page  181: 

Test  2 

Test  3 

Test  4 Test  5 

A 240 

A 382 

A 467  A 25,515 

B 108 

B 104 

B 823  B 513 

C 9 

C 809 

C 606  C 3700 

D 9 

D 1027 

D 2046  D 7392 

E 105 

E 94 

E 558  E 24,514 
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Test  2 

Test  3 

Test  4 

Test  5 

F 8 

F 203 

F 35 

F 35,206 

G240 

G780 

G 3726 

G 2534 

H 3 

H 870 

H 75 

H 7740 

I 180 

I 1113 

I 707 

I 14,674 

J 112 

J 208 

J 477 

J 1500 

Test  7 

Test  8 

Test  10 

A 274 

A 83 

A 605 

B 213 

B 797 

B 19,890 

C 1628 

C 90 

C 456 

D 70 

D 1415 

D 8 

E 446 

E 241 

E 8 

F 117 

F 1266 

F 29 

G 579 

G203 

G 276 

H 558 

H 439 

H 15 

I 1531 

J 189 

I 718 

I 508 

Checking  up 

Test  1 D 

□ 156  children  saw  the  school  play. 
65  children  saw  it  in  the  morning. 

The  others  saw  it  in  the  afternoon. 

How  many  children  saw  the  school  play 
in  the  afternoon? 

Q 82  of  the  children  who  saw  the  play 
were  girls.  74  were  boys.  How  many 
more  girls  than  boys  saw  the  play? 

H In  the  morning  32  children  came 
to  the  play  at  first.  More  children 
came  in  later.  Then  there  were  65 
children  at  the  play.  How  many 
children  came  in  later? 

0 Sixteen  boys  and  eight  girls  were 
in  the  play.  How  many  children  were 
in  the  play? 

B The  play  was  given  a third  time 
in  the  evening.  Tickets  for  grown-ups 
cost  20j!;.  Tickets  for  children  cost 
5^.  A ticket  for  a grown-up  cost 
how  many  times  as  much  as  a ticket 
for  a child? 


n Mary  sold  fruit  drinks  during 
the  evening.  When  she  started,  she 
had  some  money  to  make  change. 

She  sold  $5.60  worth  of  fruit  drinks. 
Then  she  had  $7.  How  much  money 
did  she  have  to  make  change  when 
she  started? 

D Tony  had  some  money  to  spend. 
He  spent  Si  for  a fruit  drink,  and  then 
he  had  37i  left.  How  much  money 
did  he  have  at  first? 

□ Peggy  came  to  the  play  with  38^. 
She  bought  ice  cream  and  a fruit 
drink.  Then  she  had  15^  left.  How 
much  money  had  she  spent? 

□ Carol  bought  ice-cream  cones 
for  herself  and  7 friends.  She  spent 
40f!  for  them.  How  much  did  each 
of  the  8 ice-cream  cones  cost? 

B David  spent  $.25  at  the  play,  and 
Tom  spent  $.30.  David  spent  how 
much  less  than  Tom? 


m 

1 Give  this  test  to  the  children  v/ithout  timing 
them.  Direct  them  to  make  an  equation  for 
each  problem,  putting  a screen  v/here  the  miss- 
ing number  should  be,  then  to  do  the  compu- 
tation, and,  finally,  rewrite  the  equation  with 
the  answer  in  it. 

2 Give  the  children  the  correct  answers  and  let 
them  verify  their  work.  Find  out  which  prob- 
lems the  children  had  difficulty  with  and  do 
whatever  reteaching  is  necessary.  Use  the  Re- 
teaching Chart. 


B 125  grown-ups  saw  the  play.  At  20^ 
each,  how  much  did  their  tickets  cost 
altogether? 


C!  John  paid  35^  for  some  dishes 
of  ice  cream.  Each  dish  cost  7^.  How 
many  dishes  of  ice  cream  did  he  buy? 


0 Eighty-six  children  saw  the  play 
in  the  evening.  At  5i  each,  how  much 
did  their  tickets  cost  altogether? 


□ Nancy  spent  $.35,  Jane  spent  $.40, 
and  Carol  spent  $.40.  How  much  in  all 
did  these  3 girls  spend? 


Test  2 D 

Test  3 E3 

Test  4 B 

A 15  1b.  = Boz. 

A 

285-1-97  = * 

□ 

O 

(J1 

1 

U) 

00 

■ 

B 3 yd.  = Bin. 

B 

63 -f  19 -1- 22  = * 

□ 

1103-280  = * 

c,  27  ft.  = ■ yd. 

C 

496-1-313  = * 

B 

725-119  = * 

D 36  qt.  = ■ gal 

D 

923-1-  104  = * 

□ 

2731-685  = * 

E 15  wk.  = ■ da 

E 

28-M9-t-47  = * 

□ 

900  - 342  = * 

f 64  pt.  = ■ gal. 

F 

74 -1-33 -1-96  = * 

□ 

311-F276  = * 

G 4 hr.  = ■ min. 

G 

480 -f  300=* 

0 

4800-1074  = * 

H 21  da.  = ■ wk. 

H 

691-1-179  = * 

□ 

623  - 548  = ■ 

1 3 min.  = ■ sec 

1 

780  -h  333  = * 

n 

2513-1806  = * 

J 7 lb.  = ■ oz. 

J 

38-1-95  + 75  = * 

D 

820  - 343  = * 

Test  5 

Test  6 

Test  7 n 

A 63X405  = * 

A 

81-h9  = *Cl 

a 

*+326  = 600^ 

B 27X19  = * 

B 

36  = 6 = *“ 

□ 

81  + 94  + 38  = * 

c 100X37  = * 

C 

40  = 8 = * 

B 

980  + 648  = ® 

D 8X924  = * 

D 

54  = 9 = * 

0 

563 + * = 633 

lE  34X721  = * 

E 

27  = 3 = * 

B 

*+101  = 547 

F 58  X 607  = * 

F 

42  = 7 = * 

□ 

294  + a = 411 

G 362  X 7 = * 

G 

35H-5  = * 

0 

347  + * = 926 

H 90X86  = * 

H 

72  = 8 = ® 

m 

*+210  = 768 

1 46X319  = * 

1 

56  -t-  7 = a 

□ 

812  + 719  = a 

J 5 X 300  = * 

J 

45  = 5 = * 

n 

416  + 0=605 

j Test  8 

Test  9 

Test  10 

i □ 503-*  = 420 

A 

40-;-5  = Hri 

A 

386  + 219  = HR 

911-114  = * 

B 

48-i-a  = 6“ 

B 

65  X 306  = B 

B 239  - * = 149 

C 

35  = 7 = ffl 

C 

■ -394  = 62 

IjQ  *-600  = 815 

D 

24  = 3 = a 

D 

64  = B = 8 

iH  820-579  = * 

E 

63  = H = 7 

E 

72-^9  = B 

jn  *-362  = 904 

F 

20  = B = 4 

F 

808  - 779  = ■ 

0 703 -*  = 500 

G 

18-H6  = B 

G 

531+B  = 807 

□ 614-175  = * 

H 

36-;-H  = 9 

H 

■ + 95=110 

a *-286  = 432 

1 

21-t-7  = B 

1 

■ -480  = 28 
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1 This  is  a test  on  measurement  equivalents.  Di- 
rect the  children  to  write  the  missing  numbers. 

2 This  test  is  on  addition. 

3 This  is  a test  on  subtraction. 

4 This  is  a test  on  multiplication  with  one-figure, 
two-figure,  and  three-figure  numbers. 

5 This  Is  a test  on  division  basic  facts  with 
dividends  of  27  to  81 . 

6 This  is  a test  on  solving  different  types  of  equa- 
tions arising  from  additive  problem  situations. 

7 This  is  a test  on  solving  different  types  of  equa- 
tions arising  from  subtractive  problem  situ- 
ations. 

8 This  is  a mixed  test  on  division  basic  facts.  In 
some  of  the  exercises  the  child  must  find  the 
size  of  the  equal  groups,  and  in  some  he  must 
find  the  number  of  equal  groups. 

9 This  is  a test  on  all  four  processes. 


182-191 


Learning  how 


Expanded  Notes  for  this  lesson  are  on  pages  311-314. 


Objectives 

The  child  learns  how  to  divide  when  the  answer  has  two 
figures  and  the  divisor  has  only  one  figure. 

: Vocabulary 

I New  words  page  182  bulbs,  pans*,  us*;  page  184 
j full*,  again* 

I Comments 

Most  teachers  will  readily  admit  that  teaching  the  proc- 
’]  ess  of  division  is  one  of  the  most  difficult  tasks  they 
! ! have  in  arithmetic.  Children  seem  to  get  along  fairly 
I j well  as  long  as  they  are  required  to  work  only  with  one- 
.|,  figure  divisors.  But  as  soon  as  two-figure  divisors  enter 
I the  picture,  the  real  troubles  begin, 
j In  an  attempt  to  eliminate  these  difficulties,  certain 
. j changes  have  been  introduced  in  the  teaching  of  divi- 
j sion  during  the  past  twenty  years.  The  division  process 
is  now  customarily  introduced  by  the  “long-division” 


instead  of  the  “short-division”  method.  The  long-division 
method  was  introduced  with  one-figure  divisors  in  the 
belief  that  it  would  contribute  to  the  understanding  of 
the  way  the  child  would  have  to  divide  with  two-figure 
divisors.  In  replacing  the  short-division  method  by  the 
long-division  method,  it  was  felt,  too,  that  children  would 
no  longer  have  the  problem  of  having  to  rely  so  much 
on  remembering  numbers. 

The  long-division  method  for  doing  division  with  one- 
figure  divisors — the  method  by  which  all  stages  of  think- 
ing are  written  down — is  used  in  this  book.  But  certain 
innovations  will,  the  authors  believe,  bring  about  a bet- 
ter understanding  of  the  process  of  long  division,  which 
in  turn  should  make  the  study  of  long  division  with  di- 
visors of  two  figures  and  three  figures  much  easier. 

The  importance  of  helping  the  child  understand  what 
he  is  doing  at  every  step  leads  to  a new  arrangement 
of  the  work.  Teachers  should  remember  that  the  arrange- 
ment now  commonly  used  was  not  introduced  until 
comparatively  modern  times  and  is  not  widely  used 
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outside  our  country.  The  decision  as  to  what  is  a good 
arrangement  of  numerical  work  on  paper  depends  upon 
several  factors,  and  one  of  these  is  the  way  the  arrange- 
ment helps  or  hinders  an  understanding  of  the  process. 

The  new  arrangement  of  work  differs  in  only  a few 
ways  from  what  has  been  done  in  the  past.  Partial  quo- 
tients (numbers  that  will  be  combined  cumulatively  to 
make  the  answer)  are  put  at  the  right  in  a column.  The 
final  answer,  which  is  their  total,  is  put  at  the  bottom 
of  this  column  instead  of  above  the  dividend  (the  num- 
ber to  be  divided).  The  arrangement  is  used  so  that  each 
of  the  partial  quotients  can  be  written  out  in  full,  and 
not  just  one  figure  of  the  number,  as  has  been  customary. 
When  the  child  thinks  of  10,  he  writes  10;  when  he  thinks 
of  200,  he  writes  200,  not  just  the  figure  2.  Moreover,  the 
traditional  method  requires  the  child  to  find  the  maxi- 
mum partial  quotient  at  each  step.  With  the  new  ar- 
rangement, however,  the  child  can  use  several  partial 
quotients  that  are  smaller  than  the  maximum  partial  quo- 
tient, but  which  can  be  combined  by  addition  to  pro- 
duce the  maximum  partial  quotient.  This  enables  the 
child  to  work  within  the  limits  of  his  ability  much  better 
than  the  old  method.  As  the  study  of  division  continues 
through  the  next  two  grades,  the  child’s  thinking  will  be 
guided  so  that  he  will  be  able  to  improve  his  estimates 
of  the  partial  quotients. 

In  this  program,  the  child  is  permitted  to  write  com- 
plete numbers  in  all  parts  of  the  computation.  (See  Step 
B,  page  185.)  That  is,  instead  of  having  him  “sub- 
tract 4 from  5,”  as  he  would  in  the  old  method,  he 
subtracts  40  from  54.  He  writes  the  numbers  so  that 
they  describe  the  situation  as  it  actually  is.  This  enables 
him  to  understand  the  reasons  for  each  step  of  the 
process. 

The  amount  that  remains  to  be  divided  each  time 
(see  the  34  in  Steps  D,  E,  and  F,  page  183)  is  shown 
completely,  not  in  fragments.  This  helps  the  child  to 
think  of  the  division  process  as  it  really  is — a process  of 
repeated  subtraction. 

Pictures  are  provided  for  each  step  of  the  process  for 
each  problem.  Great  care  has  been  taken  to  corre- 
late the  numbers  in  the  computation  with  them.  The 
child  has  a complete  guide  to  aid  his  thinking  as  he 
is  learning. 


Note  that  on  pages  190  and  191  four  ways  in  which 
the  child’s  work  might  be  arranged  are  shown  under  the 
TRY  step.  The  fourth  way  is  shown  as  the  most  precise, 
efficient  way  to  do  the  computation. 

The  explanation  of  division  begins  with  a problem  in- 
volving a remainder  so  that  the  children  can  see  the 
whole  picture  of  division  at  once. 

Terms  such  as  dividend,  quotient,  partial  quotient, 
and  partial  dividend  are  likely  to  be  confusing  to  chil- 
dren, and  are  not  used  in  the  text.  You  will  probably 
want  to  avoid  using  them  yourself,  and  you  should  not 
require  their  use  by  the  children. 

The  four-step  teaching  method  is  used  in  presenting 


this  new  material. 

Answers 

Page  191: 

(block  1) 

A 15 

I 

82 

Q 

96 

B 14 

J 

13  and  5 rm. 

R 

48 

C 13and6rm. 

K 

57  and  3 rm. 

S 

93  and  3 rm. 

D 13 

L 

35 

T 

43  and  3 rm. 

E 59  and  1 rm. 

M 

67  and  1 rm. 

U 

50 

F 53  and  1 rm. 

N 

21  and  1 rm. 

V 

19  and  3 rm. 

G 34  and  3 rm. 

O 

15 

H 80 

P 

83 

(block  2) 

A 12 

H 

34 

o 

60 

B 24  and  2 rm. 

I 

71  and  3 rm. 

p 

89 

C 75  and  2 rm. 

J 

36 

Q 

71  and  3 rm 

D 23 

K 

38 

R 

10  and  4 rm 

E 75  and  4 rm. 

L 

16  and  4 rm. 

S 

66  and  2 rm 

F 71  and  2 rm. 

M 

66 

T 

51 

G 94 

N 

14  and  3 rm. 

Learning  how 


In  this  lesson  you  will  learn  how  to  divide 
when  the  answer  has  two  figures. 


iB  The  fourth  graders  are  going  to  plant  n 
Q 54  flower  bulbs  in  pans.  They  will  put  ^ 
4 bulbs  in  a pan.  How  many  pans  of  4 bulbs 
will  they  have?  Will  any  bulbs  be  left  over? 


54  • 4 d You  must  find 

t this  number. 


How  many  bulbs  are  left  to  be  put  in  pans? 

4j^  5 
20 

3 4 * There  are  34  bulbs  left. 

B 


Let  us  try  8 more  pans  of  4 bulbs. 


4)^ 

20 

34 


We  will  use  8 more 
groups  of  4 bulbs. 


■This  time  we  used  8 X 4,  or  32  more  bulbs. 


4j^  5 

34  8 
32^ 


□ 


8X4  = 32. 

We  write  32  here  so  that 
we  can  subtract  to  find 
how  many  bulbs  are  left. 

Now  turn  the  page. 

183 


1 Ask  pupils  to  read  this  problem  and  the  equa- 
tion without  answering  the  questions  or  sup- 
plying the  missing  number.  Be  sure  they  real- 
ize that  there  are  54  flower  bulbs  in  Picture  A 
and  that  they  are  to  find  out  how  many  groups 
of  4 bulbs  there  will  be. 

2 Direct  attention  to  Picture  B.  Explain  that  they 
do  not  know  how  many  pans  of  4 bulbs  they 
will  have,  but  that  they  will  start  with  5 pans. 

3 Draw  attention  to  the  computation  and  relate 
the  5 to  the  5 pans.  Explain  that  they  are  going 
to  use  5 fours  first. 

4 Explain  that  a group  of  4 bulbs  has  been  put 
aside  for  each  pan  and  that  there  are  many 
bulbs  left  over.  Let  the  children  discover  that 
20  bulbs  are  being  used. 

5 Now  direct  attention  to  the  computation.  Be 
sure  the  pupils  understand  that  the  20  is  the 
total  of  5 groups  of  4 and  stands  for  the  20 
bulbs  being  used.  Explain  why  it  is  written 
under  the  54. 

m 

1 Be  sure  the  children  observe  that  the  20  bulbs 
have  been  put  into  pans  and  that  there  are  34 
bulbs  left. 

2 Relate  the  subtraction  of  20  from  54  to  the 
removing  of  the  20  bulbs  in  the  picture.  Em- 
phasize that  the  34  stands  for  the  number  of 
bulbs  left. 

3 Draw  attention  to  the  8 new  pans  and  make 
the  point  that  the  children  are  going  to  use  8 
more  groups  of  4 bulbs. 

4 Relate  the  8 to  the  8 pans.  Make  clear  that  the 
8 means  that  8 groups  of  4 will  be  used. 

5 Note  that  8 groups  of  4 bulbs  have  been  put 
aside.  Let  the  children  discover  that  32  bulbs 
have  been  set  aside. 

6 Be  sure  the  children  understand  that  the  32 
is  the  total  of  8 fours.  Relate  the  32  to  the  32 
bulbs  in  the  picture.  Explain  why  32  is  written 
under  34. 
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172 


There  will  be  13  pans  of  4 bulbs. 


184 


185 


m 

1 Let  the  children  observe  that  the  bulbs  have 
been  put  into  the  8 pans  with  2 bulbs  left  over. 

2 Relate  the  subtraction  of  32  from  34  to  the 
removal  of  the  32  bulbs  from  the  34  bulbs  in 
the  picture.  Be  sure  the  children  understand 
that  the  2 stands  for  the  leftover  bulbs. 

3 Draw  attention  to  the  dotted  background 
behind  the  boxes  of  bulbs.  Explain  that  it  is 
meant  to  help  them  think  of  the  group  of  5 pans 
and  the  group  of  8 pans  as  one  big  group  of 

13  pans.  Say,  “There  will  be  13  pans  of  4 bulbs 
each  and  2 bulbs  left  over." 

4 Relate  the  addition  of  5 and  8 to  the  picture. 
Be  sure  the  children  think  of  the  5 and  8 as  5 
groups  of  4 and  8 groups  of  4 and  of  the  total 
as  13  groups  of  4. 

5 Explain  that  they  are  going  to  work  the  prob- 
lem again,  but  that  this  time  they  are  going  to 
begin  with  10  pans  of  4 bulbs. 

6 Relate  the  10  to  the  10  pans  in  the  picture. 
Be  sure  it  is  understood  to  stand  for  10  fours. 

1 Explain  that  a group  of  4 bulbs  has  been  put 
aside  for  each  of  the  10  pans,  but  that  there 
are  still  some  bulbs  left  over.  Let  the  children 
discover  that  40  bulbs  have  been  used. 

2 Direct  attention  to  the  computation.  Make 
sure  the  children  understand  that  the  40  is  the 
total  of  10  groups  of  4 and  represents  the  40 
bulbs  being  used.  Have  someone  explain  why 
it  is  written  under  the  54.  » 

3 The  children  should  observe  that  the  40  bulbs 
have  been  put  in  the  pans  and  that  there  are 

14  bulbs  left  over. 

4 Relate  the  subtraction  of  40  from  54  to  the  re- 
moval of  the  40  bulbs  in  the  picture.  Empha- 
size that  the  14  stands  for  the  bulbs  left. 

5 Explain  that  they  will  need  to  use  more  pans 
and  that  they  will  try  3 more  with  4 bulbs  each. 

6 Relate  the  3 to  the  3 pans  in  the  picture.  Chil- 
dren should  realize  this  3 means  3 groups  of  4. 


® m 


■H  These  60  bulbs  are  also  going  to  be  planted 
□ in  pans.  There  will  be  3 bulbs  in  a pan. 

How  many  full  pans  will  there  be?  Will  anyr* 
bulbs  be  left  over? 

60  ~ 3 ^8  You  must  find 

t this  number. 


1 Point  out  that  Picture  E shows  the  3 groups  of 
4 bulbs,  ready  to  be  put  into  the  pans,  and 
that  12  bulbs  in  all  are  being  used. 

2 Have  pupils  note  where  the  12  is  written. 
They  should  realize  that  this  12  means  3 
groups  of  4,  or  3X4. 

3 Focus  attention  on  the  bulbs  not  used. 

4 Make  sure  the  children  understand  that  the 
subtracting  of  12  from  14  shows  the  removal 
of  the  12  bulbs  from  the  14  that  were  in  Pic- 
ture E.  Make  clear  that  the  2 stands  for  the 
2 bulbs  not  used. 

5 Explain  that  the  dotted  background  suggests 
combining  the  groups  of  10  pans  and  3 pans 
to  make  a total  of  13  pans  used  in  all. 

6 Let  someone  explain  how  this  combining  is 
shown  in  the  computation.  Relate  the  remain- 
der of  2 in  the  computation  to  the  2 bulbs  left 
over  in  the  picture.  Have  someone  read  the 
completed  equation  and  relate  it  to  the  prob- 
lem. 

187  ^ 


1 Have  pupils  read  this  problem  and  relate  the 
picture  to  the  60  bulbs  that  are  to  be  planted. 
Call  on  someone  to  explain  why  the  equation 
is  correct. 

2 Pupils  should  observe  the  10  pans  in  the  pic- 
ture and  realize  that  3 bulbs  are  to  be  put 
in  each.  Then  they  should  relate  the  10  in  the 
computation  to  the  10  groups  of  3 that  will 
be  made. 

3 Pupils  should  note  that  10  groups  of  3 bulbs 
each  have  been  made  and  that  30  bulbs  in  all 
have  been  used.  Call  on  a pupil  to  explain 
which  two  numbers  in  the  computation  are  mul- 
tiplied to  make  the  30. 
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fl 


How  many  pans  of  3 bulbs  will  there  be? 

Q Will  any  bulbs  be  left  over? 

» i What  do  you  do  now? 

3)^  10 
30 

30  10  0 

10  __ 

20  « — What  does  the  20  mean? 
Is  there  a remainder? 


% 


ill  You  can  find  the  answer  for  the  same 
Q problem  in  this  way. 

Try  a pans  of  3 bulbs. 


i)60| 


3)60  20--^^' 


I threes. 


^Is  20  pans  the  right  answer?  How  do  you 

□ know? 


□ 


31^ 

60 


20 


. How  do  you  get  this  60? 
What  does  it  show? 


How  do  you  know  that  you  have  finished 
working  the  problem?  What  is  the  answer? 

189 


188 

1 Focus  attention  on  the  30  bulbs  still  not  used. 

2 Let  a pupil  explain  the  subtraction  of  30  from 
60  and  what  the  resulting  30  means. 

3 Bring  out  by  discussion  that  the  10  pans  were 
not  enough  to  plant  all  the  bulbs  in.  Let 
pupils  determine  from  this  picture  how  many 
more  pans  of  3 bulbs  each  are  going  to  be 
tried.  They  should  note  where  the  10  is  placed 
in  the  computation. 

4 After  pupils  discover  that  a group  of  3 bulbs 
has  been  put  with  each  of  the  10  pans,  ask  how 
many  bulbs  in  all  have  been  used.  Be  sure  they 
observe  that  there  are  no  unused  bulbs.  Let 
a pupil  explain  the  30  in  the  computation. 


189 


1 The  dotted  background  should  indicate  to 
pupils  that  the  two  groups  of  pans  are  to  be 
combined.  They  should  see  that  20  pans  with 
3 bulbs  in  each  were  used  in  all. 

2 Make  certain  the  children  relate  the  tens  in 
the  partial  answers  to  the  two  groups  of  ten 
in  the  picture.  They  should  see  that  they  must 
add  the  numbers,  just  as  the  groups  in  the 
picture  had  to  be  combined.  Have  someone 
complete  the  equation  and  relate  it  to  the 
original  problem  and  equation. 

3 Point  out  that  the  answer  can  be  found  in  a 
shorter  way.  Call  attention  to  the  picture  first 
and  let  pupils  determine  how  many  pans  of 
3 bulbs  each  were  tried.  They  should  note 
where  the  20  is  placed  in  the  computation. 

4 Pupils  should  see  that  when  20  pans  were  used, 
the  60  bulbs  were  placed  in  them  in  groups 
of  threes,  and  no  bulbs  were  left  over. 

5 Have  someone  multiply  3 by  20.  Point  out  that 
the  problem  is  solved  in  one  step. 


try 


□ 509 -H  8 
20 

MO 


fe3 


sJsoT 

24>q 
2 HO 
2‘) 
21 
5 


509  ^ 8 = ■ and  ■ remainder 


60 

^00 

SO 

30 

3 

li 

<29 

10 

3 

480 

29 

66 

J" 

TI 

24 

5 

60 

3 


□ 147H-3  = I 


30 

117 

30 

S7 

60 

27 

27 


10 

srnr? 

00 

10 

3BT7 

io 

^0 

3)147 

10 

1 1 7 

30 

120 

20 

MO 

27 

9 

TT 

9 

27 

27 



27 

7J_ 

HI 

"4T 

40 


49 


20 

40 

9/727 

210 

H51 

'2>u 

HO 

577 

so 

30 

9)7^ 

720 

20 

360 

M7 

MO 

7 

lO 

570 

lo 

7 

"80 

io 

I and  B remainder 


80 


□ 416h-6  = H 


10 

(>TH7b 

20 

(>WiT 

30 

20 

IZO 

2M6 

20 

no 

^3  Ip 

30 

30 

IZO 

I7h 

ZO 

no 

~sZ 

9 

q 

120 

56 

9 

S4 

2 

S‘^ 

z 

60 
356 
I 20 
236 
1 60 
56 

2 


416  -H  6 = B and  ■ remainder 


6J4T6 

m 

56 

2 


60 


69 


a The  fourth  graders  had 
90  beans  to  plant.  They  wanted  to  put 
6 beans  in  each  box.  How  many  boxes 
did  they  need? 


B The  fourth  graders  have  collected 
56  pictures  for  their  flower  scrapbook. 
If  they  paste  4 pictures  on  a page, 
how  many  pages  will  they  use? 


90 

H-6=B 

B 

56 

-7-4  = ® 

c 

110-H8  = B 

M 

403H-6  = B 

A 

84-^7  = B 

K 

76H-2  = H 

D 

91^7  = B 

N 

85H-4=B 

B 

98^4=B 

L 

100-^6=0 

E 

119-^-2  = B 

0 

135H-9  = B 

C 

302-^4=  a 

330^5=0 

F 

160h-3  = B 

P 

664H-8  = B 

D 

184-:-8  = H 

N 

129-^9  = 8 

G 

173-H-5  = B 

Q 

768H-8  = B 

E 

454^6  = B 

0 

420-i-7  = B 

H 

400 -^5  = B 

R 

96H-2  = ffi 

F 

215-^-3  = B 

356-:-4  = H 

1 

574^7  = B 

S 

840-^-9  = 81 

G 

470-4-5  = B 

Q 

571-H8  = g 

J 

83H-6  = B 

T 

218-^-5  = H 

H 

68  2 = a 

R 

94-H9  = a 

K 

231H-4=B 

U 

300h-6  = H 

1 

500 -^7  = B 

S 

200-^3  = H 

L 

70-^2  = B 

V 

79-H4=B 

J 

108 -^3  = B 

.357-H7=B 

Now  you  should  be  able  to  divide  when  the  answer 
has  two  figures. 


1 Assign  Examples  A to  D (D  is  on  page  191)  as 
written  work.  Tell  children  to  put  the  numbers 
in  the  proper  computational  form  and  find  the 
answers.  Tell  them  that  as  they  finish  each 
example,  they  should  compare  their  answer 
with  that  in  the  book.  Point  out  that  they  must 
get  the  same  answer,  but  that  their  work 
might  look  like  any  one  of  the  four  solutions 
shown,  or  it  might  be  different. 


1 When  pupils  have  finished  Example  D,  discuss 
their  work.  Let  children  put  on  the  board  the 
different  ways  they  did  their  work.  Point  out 
that  in  the  book  the  last  solution  (the  one  in 
red)  is  the  quickest  and  easiest  way  to  find 
the  answer. 

2 Assign  Problems  A and  B and  Exercises  C to  V 
as  written  work.  Have  pupils  put  examples 
of  their  work  in  solving  them  on  the  board. 
Discuss  and  bring  out  the  best  ways  to  solve 
each  exercise. 

3 Use  these  exercises  with  those  pupils  who  need 
more  practice. 


Lesson  briefs  182-191 


192  Thinking  straight 

Expanded  Notes  for  this  lesson  ore  on  page  314. 


Obfectives 

The  child  learns  some  techniques  for  finding  better  num- 
bers to  use  in  getting  his  answers  in  division. 


Vocabulary 

New  words  page  192  example 


Comments 

The  child  should  be  able  to  use  his  knowledge  of  the  di- 
vision basic  facts  and  of  division  with  remainders  in  any 
division  situation.  For  example,  if  he  is  going  to  divide 
194  by  3,  he  should  see  the  194  as  19  tens,  which  he 
can  divide  by  3 and  get  6 tens  (60)  with  1 ten  remainder. 
The  child  should  learn  to  look  at  the  first  two  figures 
of  the  number  and  see  it  as  19  tens,  32  hundreds,  or 
whatever  it  may  be.  Then  he  can  use  his  knowledge  of 
division  basic  facts  in  estimating  how  many  times  the 
divisor  is  contained  in  this  number. 

You  may  want  to  have  the  children  discuss  each  of  the 
problems  before  doing  it.  Then  let  each  child  work  the 


problem.  Afterwards,  have  the  class  discuss  the  finished 
problems  and  discover  which  child  had  the  better  so- 
lution. The  children  should  then  be  able  to  form  some 
generalizations  about  how  to  select  the  most  useful  num- 
bers in  their  answers.  You  should  not  insist  that  the  chil- 
dren use  the  techniques  shown  on  this  page;  each  child 
should  divide  in  the  way  that  he  finds  easiest. 


Answers 

(block  1) 

A 46  and  1 rm. 
B 31  and  2 rm. 
C 63 
D 54 
(block  2) 

A 80 

B 32  and  3 rm. 
C 92 
D 86 


E 13  and  6 rm. 
F 80  and  3 rm. 
G 72 


E 43  and  1 rm. 
F 57  and  1 rm. 
G 66 


H 25  and  1 rm. 
I 81 

J 15and3rm. 

H 73  and  1 rm. 
I 80  and  5 rm. 
J 37  and  4 rm. 


Thinking  straight 

a 524-^9  = « 


□ 524-H9  = l 


q|52H 

540 


bO 


irfaTlvo  J'""'"''""’'* 


■ When  David  wrote  540, 
he  could  not  subtract. 
He  had  to  erase  and 
use  a number  smaller 
than  60  in  the  answer. 


example  this  way. 
^ J What  is  wrong 

f ^ I with  using  20? 

What  number 
might  Jim  try 
instead  of  20? 


I ? O 


Find  what  is  wrong  with  the  work  in  the  division 
examples  below.  Then  work  Examples  C to  G yourself. 


B 


240 

220 

240 


40  4jiq3 

20  ^ HD  ° 5l39^  80 

go 

630 1 400  W 

V 113 

50  220 

120 

240 

B 


A 194^3  = * 

3)  60^19 tens^3  = 

I 8 0 I about  6 tens.  Try 
60  in  the  answer. 


B 301^7  = * 

l)3ol  ] HO  « — 30  tens^7  = 
A_80|  about  4 tens.  Try 

40  in  the  answer. 


C 362-5-5  = H 

D 

299-5-6  = H 

57343)  7 36 tens -5- 5 = 
about  ■ tens 

□ 93-5-2  = ia^ 

□ 723^9  = * 

A 

320-5-4  = B 1 

□ 188-5-6  = *ri 
B 504-5-8  = a“ 

B 576-5-8  = * 

B 

195-5-6  = bI 

m 76-5-3  = H 

C 

828-5-9  = B 

□ 216-5-4  = B 

a 405-5-5=a 

D 

602  H-  7 = ■ 

B 97-5-7  = B 

□ 138-5-9  = B 

E 

87^2  = « 

-■tensH-B  = 
about  ■ tens 

F 115H-2  = I 
G 330-^5  = 1 
H 220-5-3  = 1 
I 485-5-6  = 1 
J 300-5-8  = 1 
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1 Discuss  Examples  A and  B as  a whole,  showing 
how  one  child  used  too  large  a number  to  be- 
gin with,  while  the  other  child  began  with  a 
workable  number,  but  used  one  that  was  too 
large  in  the  next  step.  Point  out  that,  although 
there  is  nothing  wrong  in  using  a small  num- 
ber for  a partial  answer,  it  is  a timesaver  to 
use  the  largest  possible  number,  and  there- 
fore 50  would  have  been  a better  number  for 
the  first  step. 

2 Let  the  children  find  out  what  is  wrong  with 
each  example  in  this  row.  Have  them  work 
each  example  correctly.  Find  a child  who  used 
the  most  economical  method  to  get  his  answer, 
and  let  him  show  how  he  worked  the  example. 

3 Explain  the  estimating  method  outlined  in 
"Comments"  and  let  the  class  practice  this 
method  in  Examples  A to  D. 

4 Assign  this  block  of  exercises.  When  the  work 
is  finished,  let  the  pupils  decide  which  choice 
of  partial  quotients  was  most  economical. 
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193-194 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  practices  solving  the  types  of  problems  that 


have  been  presented  so  far. 


Vocabulary 

New  words  page  193  hot*,  roast*,  marshmallows; 
[page  194  poured*,  lot* 

I Comments 

Let  the  children  work  these  problems  without  any  pre- 
liminary discussion.  When  they  are  through,  let  them 
: help  one  another  with  those  scattered  problems  that  only 
a few  pupils  missed.  Spend  most  of  the  discussion  time 
on  problems  that  many  of  the  children  missed. 
li  It  may  be  necessary  in  some  cases  to  dramatize  the 
action  of  the  problems  and  the  solutions.  Use  any  con- 
l^venient  number  of  objects  for  this  purpose,  particularly 
jif  the  numbers  in  the  problem  are  too  large.  The  pur- 
ipose  of  such  a dramatization  is  to  give  the  children 
:an  understanding  of  what  took  place  in  the  problem; 
ithe  total  situation  and  the  process  involved  are  more 
important  than  the  numbers  employed. 

Note  that  some  of  the  problems  use  data  from  preced- 
ing problems  in  their  solution.  Permit  the  children  to 
[work  on  these  problems  without  any  warning  from  you. 
It  will  be  more  interesting  for  them,  and  it  will  also  give 
you  information  about  the  pupils’  ingenuity  and  ability 
fo  work  such  interdependent  problems  on  their  own. 
Answers 


Using  arithmetic: 

A 

44^4=  [11] 

L 

7X8=  [56] 

B 

9+3=  [12]  or 

M 

7X12=  [84] 

3 + 9=[12] 

N 

30+45=  [75]  or 

44+12=  [56]  or 

45+30=  [75] 

12+44=  [56] 

O 

75-[15]=5 

160^8=  [20] 

P 

15X2=  [30] 

150-^6=  [25] 

Q 

30+  [26]  =56 

F 

25  X $.18=  [$4.50] 

R 

8-^4=  [2] 

b 

160-150=  [10] 

S 

24-15=[9] 

H 

24+ [12]  =36 

T 

[20] -14=6 

36-14=  [22] 

U 

56^[14]=4 

[18]+12=30 

V 

120-[112]=8 

F 

4 X $.43=  [$1.72] 

W 

44-25=  [19] 

Keeping  skillful: 
(block  1) 

(block  2) 

(block  3) 

A 37  and  1 rm. 

A 

49 

A 

1607 

B 26  and  2 rm. 

B 

29 

B 

584 

C 56 

C 

91 

C 

1269 

D 80  and  3 rm. 

D 

85 

D 

864 

E 24  and  8 rm. 

B 

16 

E 

69 

F 22  and  1 rm. 

F 

33 

F 

609 

G 89  and  4 rm. 

G 

68 

G 

240 

H 87  and  4 rm. 

H 

30 

H 

342 

I 40  and  2 rm. 

I 

85 

I 

60 

J 90  and  1 rm. 

J 

68 

J 

5047 
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Using  arithmetic  a 

□ Forty-four  children  were  having 

a hot  dog  roast  at  the  picnic  grounds. 
On  the  way  to  the  picnic,  4 children 
rode  in  each  car.  How  many  cars  were 
needed  for  the  children  who  went 
to  the  picnic? 

□ Nine  mothers  and  3 teachers  went 
to  the  picnic,  too.  How  many  mothers 
and  teachers  were  at  the  picnic? 

H How  many  people  were  there  in  all 
at  the  picnic? 

□ Carol’s  mother  brought  160  hot 
dogs  to  the  picnic.  The  hot  dogs  were 
in  packages  of  8.  How  many  packages 
did  she  bring? 

□ Jim’s  mother  brought  150  hot  dog 
buns.  They  were  in  packages  of  6. 

How  many  packages  of  buns  did  she 
bring? 

□ Each  package  of  hot  dog  buns  cost 
18^.  How  much  did  all  the  packages 
of  buns  cost? 

0 How  many  more  hot  dogs  than  hot 
dog  buns  did  the  mothers  buy? 

[3  Ann’s  mother  promised  to  make 
36  cupcakes  for  the  picnic.  She  told 
Ann  the  morning  before  the  picnic 
that  she  had  made  24  cupcakes. 

How  many  more  did  she  have  to  make? 


n Ann  frosted  14  of  the  36  cupcakes. 
Her  mother  frosted  the  rest.  How  many 
cupcakes  did  her  mother  frost? 

D Tom’s  mother  promised  to  make 
some  cupcakes,  too.  After  she  had 
made  12  chocolate  cupcakes,  she  said, 
"Now  I have  made  30  cupcakes.” 

How  many  did  she  make  before  she 
made  the  12  chocolate  cupcakes? 

□ Peggy’s  mother  paid  $.43  apiece 
for  4 packages  of  marshmallows.  How 
much  did  all  the  marshmallows  cost? 

B Don’s  mother  brought  7 gallons 
of  lemonade  to  the  picnic.  How  many 
pints  of  lemonade  was  this? 

□ Mrs.  White  brought  7 packages 
of  paper  cups.  There  were  12  cups 

in  each  package.  How  many  cups  were 
there  in  the  7 packages? 

d At  the  picnic,  the  children  need 
about  30  sticks  for  roasting  hot  dogs 
and  about  45  more  sticks  for  roasting 
marshmallows.  About  how  many  sticks 
in  all  did  they  need? 

S Five  children  went  to  find  sticks 
for  the  hot  dogs  and  marshmallows.  If 
the  children  were  to  share  the  work 
equally,  about  how  many  sticks  would 
each  child  need  to  find? 

193 


□ 15  children  began  to  roast  hot  dogs 
on  sticks.  Each  child  had  1 stick.  They 
could  roast  2 hot  dogs  on  each  stick. 
How  many  hot  dogs  could  they  all  roast 
at  one  time? 

0 How  many  more  hot  dogs  had  to  be 
roasted  so  that  everyone  at  the  picnic 
could  have  1 hot  dog? 


□ David  gave  14  of  the  marshmallows 
he  roasted  to  his  friends.  He  kept  6 
for  himself.  How  many  marshmallows 
had  David  roasted? 

0 Four  children  poured  56  cups 
of  lemonade.  If  each  child  poured 
the  same  number  of  cups  of  lemonade, 
how  many  cups  did  each  child  pour? 


THINK  Problem  C tells  you  how  many 
people  were  at  the  picnic.  What  does 
Problem  P tell  you? 

□ Ann  said,  “I  burned  4 marshmallows 
and  had  to  throw  them  away.”  Jim  said 
that  he  burned  8.  Jim  burned  how 
many  times  as  many  as  Ann? 

B "I  roasted  24  marshmallows,”  said 
Sue,  “but  we  were  able  to  eat  only  15 
of  them.  I burned  the  rest.”  Sue 
burned  how  many  marshmallows? 


□ Mrs.  Bell  said,  "We  brought  120 
cupcakes  to  our  picnic.  There  are  only 
8 cupcakes  left.  We  surely  ate  a lot 
of  cupcakes.”  How  many  cupcakes 
were  eaten  at  the  picnic? 

0 After  the  picnic,  25  of  the  children 
helped  pick  up  papers  and  put  out 
the  fire.  The  rest  of  the  children 
helped  carry  things  to  the  cars.  How 
many  children  helped  carry  things 
to  the  cars?  jj 


Keeping  skillful 

B 

□ 

A 

75^2  = * 

A 

245-^B=5 

□ 

4316-2709  = 8 

106H-4=a 

B 

87-^B  = 3 

□ 

8X73  = a 

C 

392 -^7  = a 

C 

819^a  = 9 

B 

641  + 238  -F  390  = a 

D 

403-^5  = B 

D 

595^a  = 7 

0 

4X216  = B 

E 

224-^-9  = a 

E 

96-4-B  = 6 

□ 

207-4-3  = 8 

F 

67  3 = a 

F 

132 -^B  = 4 

□ 

83-1-159-1-367  = 8 

G 

538-H6  = a 

G 

544 -4-8  = 8 

0 

48  X 5 = a 

H 

700H-8  = a 

H 

60-Ha  = 2 

□ 

600  - 258  = a 

1 

362 -^9  = a 

1 

510^a  = 6 

n 

300  -4-  5 = a 

J 

631 -4-7  = a 

J 

272-Ha  = 4 

D 

721X7  = 8 

B 


194 


1 Have  the  children  work  independently  or 
Problems  A to  W (Problems  P to  W are  or 
page  194).  The  child  should  read  each  prob 
lem,  write  an  equation  with  the  screen  o 
square  for  the  missing  number,  then  do  th( 
computation,  and  rewrite  the  equation  with  th( 
answer  in  it.  Tell  the  class  that  in  any  problen 
in  which  the  additive  action  is  imagined,  eithe 
order  of  numbers  in  the  equation  is  acceptable 


m 

1 Be  sure  to  spend  some  time  with  the  problen 
that  caused  difficulties,  going  back,  if  nece 
sary,  to  the  pages  in  the  book  on  which  sue 
problems  were  taught. 

2 Be  sure  the  children  include  the  remainders 
writing  their  answers. 

3 Ask  the  children  how  this  block  of  exercis 
differs  from  the  first  one;  then  have  them  c 
the  computation. 

4 Tell  the  children  to  copy  these  exercises 
computational  form  and  then  tell  them  to  fir 
the  answers. 


178 


195-197  Exploring  problems 

Expanded  Notes  for  this  lesson  ore  on  pages  315-318. 

Obiectives 

Jhe  child  learns  how  to  solve  problems  that  involve 
division  in  which  the  divisor  is  a number  that  represents 
money.  He  learns  about  the  point  in  such  situations. 

Vocabulary 

There  are  no  new  words. 

Comments 

There  are  two  types  of  divisive  situations  which  the 
child  has  already  studied.  In  one  type  he  must  find  the 
number  of  equal  groups  when  the  size  of  the  equal 
groups  and  the  total  number  are  known  (see  pages  182 
Ito  191  for  examples  having  two  figures  in  the  answer), 
land  in  the  other  type  he  must  find  the  size  of  the  equal 
Igroups  when  the  number  of  groups  and  the  total  num- 
ber are  known  (see  pages  120  to  123).  Although  the 
liquations  used  to  express  these  two  types  of  problem 
.ituations  differ,  each  one  is  solved  by  the  same  com- 
)utational  method, 

1 1 In  working  problems  involving  division  with  money, 
he  child  will  again  encounter  these  two  types  of  prob- 
sm  situations.  In  each  case  he  will  work  with  two  num- 
ters  to  find  another  number  (the  answer).  When  the 
Inswer  represents  the  number  of  groups,  the  known 
umbers  he'  works  with  will  always  represent  dollars, 
iollars  and  cents,  or  cents  only  [see  the  example  on 
age  195].  But  when  the  answer  represents  the  size  of 
he  group,  only  one  of  the  numbers  the  child  has  to  work 
^ith  represents  dollars,  dollars  and  cents,  or  cents,  since 
'ie  other  known  number  must  represent  the  number  of 
roups  [see  the  example  on  page  196].  As  noted  above, 
le  computational  method  used  to  find  the  answer  is 
je  same  in  both  types  of  problem  situations. 

, Notice  that  the  child  is  asked  to  do  the  computation 
iithout  the  interference  of  the  point.  (This  is  actually 
.e  only  way  he  can  operate  with  the  numbers.)  If  the 
lild  has  a thorough  understanding  of  the  problem  situ- 
i iion  he  started  with,  he  will  interpret  his  answer  in 
e only  sensible  way  it  can  be  interpreted  when  he  has 
lished  his  computation. 

In  your  teaching,  it  is  important  to  pay  special  atten- 
:>n  to  thorough  understanding  of  the  problem  situation. 


Before  the  child  begins  to  compute,  he  must  understand 
very  clearly  what  it  is  he  is  going  to  find  out — how  many 
equal  groups  (for  example,  how  many  persons  will  re- 
ceive the  equal  groups  of  things  or  how  many  things 
can  be  bought)  or  how  many  in  a group  (for  example, 
how  many  things  each  person  will  get,  or  how  much  each 
thing  will  cost),/|f  he  understands  the  problem  situation, 
knows  that  division  is  the  process  to  use  to  find  the 
answer,  and  knows  how  to  do  the  division,  his  interpre- 
tation of  the  answer  itself  should  be  correct.  In  the  type 
of  problem  .situation  presented  in  this  book  in  which 
the  answer  will  be  an  amount  of  money,  he  will  know, 
also,  that  if  there  are  no  more  than  two  figures  in  the 
answer,  this  answer  will  be  read  as  cents,  but  that  if 
there  are  more  than  two  figures,  the  answer  may  be 
expressed  as  dollars  and  cents. 

In  the  "How  many  apples  did  she  buy?"  type  of 
problem,  there  may  be  a remainder.  It  will  be  necessary 
to  stress  the  meaning  of  this  remainder  in  problems  in- 
volving money  so  that  the  children  understand  that  the 
remainder  is  money  and  not  apples.  When  discussing 
the  computation  for  the  problem  on  page  196,  let  the 
children  discover  that  the  numeral  6 (the  divisor)  is  the 
same  as  the  number  of  pennies  that  will  be  put  down 
each  time  a share  is  taken  from  the  total  supply.  The 
computation  is  the  some  here  as  for  the  problem  on  page 
195;  in  this  case,  however,  when  the  child  gets  the  an- 
swer, the  answer  means  cents  or  pennies  because  it  tells 
how  many  pennies  are  in  each  pile.  The  4 (the  remain- 
der) still  means  4 cents  are  left  over. 


Answers 

A $1.00-f-[$.33]=3 
and  1^  rm. 

B $1.05-^  [$.15]  =7 
C $1.00^$.08=[12] 
and  Ai  rm. 

D $.60^$.05=:[12] 

E $2.25-^  [$.45]  =5 


F $.44-^  $.03=  [14] 
and  2<t.  rm. 

G $.66 -4- $.02  =[33] 
H $.66^  [$.22]  =3 
I $1.20-^$.09=[13] 
and  3^  rm. 

J $1.40^  [$.35]  =4 
K $3.00^  [$.75]  =4 
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Exploring  problems 


see 


Nancy  has  $1.60  to  buy  apples  for  a party. 

How  many  apples  at  $.06  each  can  she  buy?n 
How  much  money  will  she  have  left  over? 


to)  (io) 


$1.60h-$.06 

H 


r Number  ot  apples 
she  can  buy 

You  must  find 
t this  number. 


.Think  of  the  money  in  pennies. 


160 


.Think  of  $1.60  as  160. 


Find  how  many  groups  of  6 pennies 
.there  are  in  160  pennies. 


6)160 

1^ 

40 

4 


20 

6 


B 


Nancy  can  buy 
26  apples. 


I She  will  have  4^,  or  $.04,  left  over. 


m 

1 Have  the  children  read  the  problem  and  relate 
it  to  the  picture. 

2 Have  the  class  relate  each  number  in  this 
equation  to  the  problem  and  picture. 

3 Tell  the  class  to  think  of  the  money  in  pen- 
nies so  that  they  v/ill  not  have  to  use  the  point 
when  they  compute. 

4 Let  the  class  discover  that  these  pennies  must 
be  put  into  groups  of  6.  Ask,  “How  many 
groups  of  6 can  we  have?" 

5 Tell  the  class  that  if  they  did  not  have  the 
money  to  put  into  piles,  they  would  work  with 
the  numbers,  and  they  v/ould  divide  by  6 be- 
cause the  objects  are  to  be  put  into  groups  of 
6.  Tell  pupils  that  they  must  find  out  how  many 
of  these  groups  or  piles  there  will  be.  Call 
special  attention  to  the  remainder,  and  to  the 
fact  that  this  remainder  is  not  apples.  (The  26 
tells  the  number  of  apples,  while  4,  the  remain- 
der, stands  for  the  pennies  that  are  left  over.) 


Oiviilon  involving  dollars  and  cants  (both  finding 


Six  boys  collected  some  old  magazines  and 
sold  them  for  $1.60.  Then  they  shared 
the  money  equally.  Each  boy’s  share  was 
how  much?  How  much  money  was  left  over? 


D 


Number  of  boys 

You  must  find  this 
amount  of  money. 


1% 

1 Have  the  children  read  the  problem  and  relate 
it  to  the  equation  and  picture.  Note  that  this 
problem  uses  the  same  numbers  as  the  pre- 
vious problem,  but  now  the  6 tells  how  many 
equal  groups  there  are,  not  how  many  there 
are  in  each  group. 

2 Draw  attention  to  the  fact  that  again  the 
money  is  to  be  thought  of  in  pennies,  and  that 
there  are  160  pennies  in  $1.60. 

3 Explain  that  the  pennies  are  to  be  put  into  6 
equal  piles  (1  pile  for  each  boy),  and  point  out 
that  6 pennies  have  been  put  down  as  the 
beginning  of  each  pile.  Tell  the  class  that  each 
time  another  penny  is  put  in  each  of  the  6 
piles,  a group  of  6 pennies  will  be  taken  away 
from  the  total  supply. 

4 Discuss  the  computation  in  the  manner  sug- 
gested under  “Comments.” 

5 Draw  attention  to  this  picture  and  let  the  class 
see  that  it  shows  what  the  26  and  the  4 in  the 
computation  stand  for. 


196 


A Three  boys  have  $1  to  share  equally. 
What  is  the  largest  amount  of  money 
that  each  boy  can  have?  Will  any  money 
I be  left  over?  If  so,  how  much? 

THINK  When  you  divide,  the  answer 
will  be  the  amount  of  money  each  boy 
can  have.  The  remainder  will  be 
the  money  left  over. 

$1.00H-B  = 3 Divide  100  by  3. 

B One  week  Sue  earned  $1.05  by 
helping  her  mother  wash  dishes  and 
cook.  She  earned  the  same  amount 
each  day.  How  much  did  she  earn 
each  day? 

$1.05H-H  = 7 Divide  105  by  7. 

c Tony  wants  to  buy  some  tablets 
of  colored  paper.  The  tablets  cost  $.08 
apiece.  How  many  tablets  can  he  buy 
with  $1?  Will  he  have  any  money  left? 

If  so,  how  much? 

THINK  When  you  divide,  the  answer 
will  be  the  number  of  tablets,  and 
the  remainder  will  be  the  amount 
of  money  left. 

$1.00^$.08  = B Divide  100  by  8. 

D How  many  5-cent  notebooks  can 
Tony  buy  with  $.60? 

E Five  boys  are  buying  a book  that 
I costs  $2.25.  They  are  sharing  the  cost 
, equally.  How  much  should  each  boy  pay? 


F Jane  wants  to  buy  some  picture 
postcards.  She  has  $.44  to  spend. 

The  cards  cost  $.03  each.  How  many 
of  these  cards  can  she  buy?  Will  she 
have  any  money  left  over?  If  so, 
how  much? 

g'  Jim  and  2 friends  collected  old 
bottles  and  took  them  to  the  store. 
When  Jim’s  mother  asked  how  many 
bottles  the  boys  had  collected,  Jim 
said,  "The  clerk  gave  us  2;!  apiece 
for  our  bottles,  or  66fi  in  all."  They 
had  collected  how  many  bottles? 

H The  3 boys  shared  the  66(<  equally. 
How  much  money  did  each  boy  get? 

I Carol  is  buying  some  combs  to  put 
in  Junior  Red  Cross  boxes  at  school. 

She  can  get  the  combs  for  $.09  each. 
She  has  $1.20  to  spend.  How  many 
combs  can  she  buy?  Will  she  have 
any  money  left  over?  If  so,  how  much? 

j Four  girls  earned  $1.40  by  taking 
some  smaller  children  to  a wading  pool. 
They  shared  the  money  equally.  How 
much  was  each  girl’s  share? 

K Mary  has  $3  to  spend  for  4 presents. 
She  wants  to  spend  the  same  amount 
for  each  present.  How  much  can  she 
spend  for  each  present? 


Now  you  should  be  able  to  divide  amounts  of  money.' 


B 
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1 Let  the  children  tell  what  would  happen  each 
time  the  3 boys  take  a penny.  Have  them  tell 
why  TOO  is  divided  by  3.  Discuss  what  the  an- 
swer and  the  remainder  represent. 

2 Have  the  class  discuss  and  explain  this  prob- 
lem in  the  same  way  they  did  for  Problem  A. 

3 Tell  the  children  to  find  out  how  many  equal 
groups  there  are;  let  them  go  through  a dem- 
onstration and  discussion  to  show  what  hap- 
pens. (Quantities  in  these  problems  have  been 
kept  small  so  that,  if  you  want  to,  you  can  use 
money  and  show  the  answer.) 

4 Let  the  class  work  independently  on  Problems 
D to  K,  writing  the  proper  equation  with  the 
square  or  screen,  doing  the  computation,  and 
finally  rewriting  the  equation  with  the  answer. 

5 Discuss  any  problems  that  caused  trouble,  re- 
ferring to  the  work  on  pages  195  and  196  if 
necessary. 


1 198 


Keeping  skillful 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


’ Objectives 

The  child  learns  the  principles  of  checking. 


Vocabulary 

There  are  no  new  words. 

Comments 

iThe  authors  believe  that  the  best  kind  of  checking  the 
child  can  do  is  to  work  carefully  as  he  goes,  checking 
each  major  step  of  his  computation  before  he  goes  on  to 
the  next  one.  Most  careful  workers  in  mathematics  check 
as  they  go.  In  a long  process  it  is  better  not  to  com- 
plete the  entire  computational  procedure  without  check- 
ing, only  to  find  that  an  error  has  been  made  in  the 
'early  part  of  the  work. 

I The  work  on  this  page  includes  some  of  the  methods 
of  checking  that  traditionally  have  appeared  in  arith- 
metic textbooks.  The  real  value  of  this  work  lies  in  its 
'presentation  of  the  relation  between  multiplication 


and  division,  as  shown  in  the  work  in  the  first  column, 
and  the  relation  between  addition  and  subtraction,  as 
shown  in  the  work  in  blue  in  the  second  column.  These 
relations  are,  of  course,  important  for  the  children  to 
understand.  It  should  be  pointed  out  that,  since  the 
work  in  checking  is  generally  as  involved  and  as  subject 
to  error  as  is  the  original  computation,  the  child  should 
realize  that  very  careful  work  in  the  original  computa- 
tion is  a much  better  method  of  “checking"  than  any  of 
the  techniques  shown  on  this  page. 


Answers 

(block  1) 

A Wrong;  24  and  2 rm. 
B Wrong;  24  and  3 rm. 
C Correct 

D Wrong;  34  and  2 rm. 
(block  2) 

A 1974  D 280 


E Wrong;  59  and  5 rm. 
F Wrong;  67 
G Correct 
H Wrong;  75 

G 58  and  2 rm. 


B 3528  E 43  and  1 rm. 

C 1414  F 4369 


Lesson  briefs  198 


Keeping  skillful 


The  best  way  to  check  your  work 
in  division  is  to  divide  again.  But  here 
is  another  way  to  check  the  answer 
to  a division  example. 


_80 

43 

40 

3 


10 

5 

l5 


□ 2 ^ « Answer 

g < Divisor 

2 20« Multiply  15  by  8. 

2 , Remainder 

223 « remainder  to  120. 

You  should  get  the  number 
you  divided. 

Q 428  9 = 46  and  4 remainder 

^ 0 < This  number  is  the . 

Q 4 This  number  is  the . 

Q ^ 2 How  do  you  get  this  number? 

4 < What  do  you  do  with  4? 

^23  * What  should  you  do  now? 

198  Chscking  techniquat  for  oil  four  procotles 


Some  of  the  answers  for  Examples  A ~ 
to  H are  not  correct.  Use  the  new  wayCi 
to  check  the  answers.  If  an  answer  is 
wrong,  find  the  correct  answer. 

A 74 3 = 24  and  1 remainder 
B 123 -r- 5 = 22  and  3 remainder 
c 616^7  = 88 
D 104-^-3  = 34 

c 359  6 = 58  and  1 remainder 

r 134h-2  = 62  • 

G 749-^-8  = 93  and  5 remainder 
H 675-^9  = 73  and  8 remainder 

The  best  way  to  check  your  work 
in  addition  and  multiplication  is  to  do  pi 
the  work  again.  In  multiplication,  you 
can  multiply  by  the  other  number. 

How  do  you  check  subtraction? 


8463 

5794< 


JAdd  these  numbers. 

Is  the  answer  correct? 
vj  u vf  How  do  you  know? 

Find  the  answers.  Check  your  work. 
A 6X329  = B 
B 42X84=B 

e 261 -F  445-1- 708  = ■ Q 
D 5030- 4750  = ■ 

B 216-F5  = B 
F 9001- 4632  = ■ 
o 524-F9  = B 


1 Have  the  pupils  relate  the  work  in  this  example 
to  the  work  in  Example  B.  Point  out  that  they 
are  finding  out  if  15  and  3 remainder  is  the 
correct  answer  for  the  division  example.  Since 
15  is  supposed  to  be  the  number  of  equal 
groups  of  8 that  123  can  be  divided  into  (with 
a remainder  of  3),  if  15  groups  of  8 are  put  to- 
gether (multiplied),  and  then  3 is  added,  the 
result  should  be  the  original  group.  Since  the 
answer,  123,  agrees  with  the  original  number, 
the  division  answer  is  correct. 

2 Discuss  this  example  in  terms  of  the  division 
that  must  have  been  done  previously. 

3 Have  the  children  read  the  directions  and  work 
on  these  exercises  independently. 

4 Discuss  this  paragraph  with  the  children. 

5 Point  out  to  pupils  that  we  can  add  to  check 
subtraction  because  if  something  is  taken  away 
from  a group,  the  original  group  can  be  found 
by  adding  the  amount  that  was  taken  away. 

6 Assign  these  exercises  as  written  work. 


199 


Using  arithmetic 


Expanded  Notes  ore  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  practices  solving  problems  of  the  types  taught 
thus  far  in  the  book. 


Vocabulary 

New  words  page  199  neighborhood,  club 

Comments 

As  with  other  problem  sets  of  this  type,  let  the  children 
work  independently  on  these  problems  before  they  are 
discussed.  When  the  children  have  finished  the  prob- 
lems and  their  answers  and  equations  have  been 
verified,  the  children  can  help  one  another  with  those 
problems  that  only  a few  of  them  missed.  General  dis- 
cussion of  the  problems  that  may  have  caused  difficulties 
should  be  guided  by  consideration  of  whether  the  diffi- 
culties were  in  computation  or  in  making  the  equations. 
If  the  pupils  had  difficulty  in  making  the  proper  equa- 
tions, it  may  be  helpful  for  you  to  dramatize  some  of  the 


problems  (without  paying  attention  to  the  number  of 
objects  specified  in  the  problems),  simply  to  help  the 
children  understand  what  happened  in  the  problems. 


Answers 

In  addition  problems  involving  imagined  acfion,  any  or- 
der of  addends  given  in  the  children's  equations  should 


be  accepted. 

A 29-15=[14] 

B 42-16=  [26] 

C 26-16=[10] 

D 104-8=  [13] 

E 664 X $.25=  [$166.00] 
F $166+[$34]=$200 
G 32-8=  [4] 


H 8 + 32=  [40]  or 
32  + 8=  [40] 

I 40X$.15=[$6.00] 

J $16.00- $7.50  =[$8.50] 

K $2.25- [$.75]  =3 
L [$5.50]+$12.60=$18.10 
M [154] -130=24 
N 29- [21]  =8 


Using  arithmetic  □ 


A Twenty-nine  children  helped 
with  a neighborhood  art  fair.  Fifteen 
I of  them  were  boys.  How  many  girls 
helped  with  the  art  fair? 

, ■ David  and  Mary  made  42  name 
I,  cards,  one  for  each  person  who  sold 
j things  at  the  fair.  David  made  16  cards, 
; and  Mary  made  the  rest.  How  many 
name  cards  did  Mary  make? 
c Mary  made  how  many  more  name 
cards  than  David? 

D The  art  fair  was  on  the  school 
playground.  Some  of  the  people  who 
had  pictures  to  sell  put  their  pictures 
on  the  fence.  Each  person  could  use 
I 8 feet  of  fence.  The  fence  was 
! 104  feet  long.  How  many  people  could 
put  their  pictures  on  the  fence? 

E Each  person  who  came  to  the  fair 
gave  25^  for  the  neighborhood  club. 

664  people  came  to  the  fair.  How  much 
I in  all  did  they  give  for  the  club? 
f The  neighborhood  club  needed 
$200  for  its  work.  After  the  art  fair, 
the  neighborhood  club  still  needed 
i how  much  money? 


H How  many  balloons  in  all  did  Ann 
sell? 

I The  balloons  sold  for  15^  each. 
How  much  money  should  Ann  have 
collected  for  the  balloons  she  sold? 

J Mary's  father  bought  two  pictures 
at  the  fair.  He  paid  $7.50  for  one 
and  $16  for  the  other.  How  much  less 
did  he  pay  for  the  first  picture  than 
for  the  second  picture? 

K The  three  Brown  children  bought 
a plate  for  their  mother  and  shared 
the  cost  equally.  The  plate  cost  $2.25. 
How  much  was  each  child’s  share? 

L Ellen  had  a lemonade  stand.  When 
she  started,  she  had  some  money 
for  making  change.  She  sold  $12.60 
worth  of  lemonade.  When  she  counted 
her  money  at  the  end  of  the  day,  she 
had  $18.10  in  all.  How  much  money 
did  she  have  for  making  change? 

M Ellen  said  that  she  used  130  paper 
cups  for  the  lemonade  and  still  had 
24  paper  cups  left.  How  many  cups 
did  she  have  to  begin  with? 


G Ann  sold  balloons  at  the  art  fair. 
She  sold  8 white  balloons  and  32  red 

I ones.  She  sold  how  many  times  as 
many  red  balloons  as  white  ones? 


N At  the  end  of  the  day,  8 of  the  29 
children  who  helped  with  the  fair  were 
still  there.  The  rest  had  gone  home. 
How  many  children  had  gone  home? 


B 
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200-205  Learning  how 

Expanded  Notes  for  this  lesson  ore  on  poges  318-319. 

Obiectives 

The  child  learns  to  divide  when  there  are  two  figures 
in  the  divisor  and  two  figures  in  the  answer. 


Vocabulary 

There  are  no  new  words. 


Comments 

The  work  included  in  this  lesson,  usually  reserved  for 
Grade  5,  is  placed  here  as  optional  work.  If  is  offered 
because  the  authors  believe  that  there  is  an  advantage 
in  having  children  study  division  with  two-figure  divi- 
sors immediately  after  working  with  one-figure  divisors. 

; In  this  way  children  can  quickly  see  that  there  is  noth- 
ing really  different— or  difficult — about  working  with 
two-figure  divisors,  for  the  procedure  is  the  same  as  with 

I one-figure  divisors.  If  children  can  divide  by  one-figure 
divisors,  they  should  be  able  to  divide  by  two-figure 
divisors  without  any  difficulty.  With  groups  of  children 


19? 

1 Let  the  children  work  independently  on  the 
problems  on  this  page.  They  should  write  the 
equation  for  each  problem,  then  do  the  com- 
putation, and,  finally,  rewrite  the  equation 
with  the  answer  inserted  in  the  proper  place. 

2 Supply  the  children  with  equations  and  an- 
swers for  the  problems  and  have  them  verify 
their  work.  Discuss  any  problems  that  the  chil- 
dren found  difficult. 


of  below  average  ability,  this  material  may  be  omitted 
in  Grade  4. 

The  problems  in  this  lesson  are  confined  to  the  type 
in  which  the  size  of  the  group  is  known  and  the  number 
of  groups  is  to  be  found.  A problem  involving  an  answer 
and  a remainder  introduces  the  lesson  so  that  children 
can  see  the  whole  division  picture  immediately. 

In  the  pictures  illustrating  the  examples  no  attempt  has 
been  made  to  show  all  the  necessary  objects  individu- 
ally, since  showing  the  type  of  activity  rather  than  the 
actual  number  of  objects  is  the  purpose  of  the  pictoriali- 
zations.  The  objects  are  shown  in  bags,  boxes,  etc. 

The  four-step  teaching  method  is  again  used,  with 
those  portions  of  pictures  not  under  discussion  dimmed 
off,  and  the  numerals  under  discussion  in  black. 

In  the  TRY  step  on  pages  203  and  204,  four  ways 
of  doing  the  work  are  shown  for  each  example.  The 
fourth  way  (in  color)  shows  the  most  efficient  solution. 
Of  course,  you  will  allow  the  child  considerable  free- 
dom in  determining  how  he  is  to  divide. 


Lesson  briefs  200-205 


At  this  point,  no  attempt  is  made  to  teach  the  refine- 
ments of  getting  the  best  partial  quotients.  The  children 
are  simply  taught  how  to  divide;  the  method  of  making 
best  estimates  for  the  partial  quotients  will  be  consid- 
ered later. 

Answers 
Learning  how: 

(block!)  (block  2) 


A 

!4 

J 

26  and  !8  rm. 

A 

49  and  42  rm. 

8 

7 

K 

3 and  39  rm. 

B 

4 

C 

!3  and  ! ! rm. 

L 

67  and  43  rm. 

C 

7 and  5 rm. 

D 

!9  and  27  rm. 

M 

26 

D 

33  and  !4  rm. 

E 

!5  and  !0  rm. 

N 

90  and  9 rm. 

E 

40 

F 

70  and  5 rm. 

O 

7 

F 

26  and  42  rm. 

G 

8 and  ! ! rm. 

P 

! 0 and  60  rm. 

G 

4 and  !7  rm. 

H 

!5  and  4 rm. 

Q 

52  and  3 rm. 

H 

86  and  2!  rm. 

I 

!8  and  46  rm. 

R 

50  and  50  rm. 

Keeping  skillful: 

(block!)  (block  2)  (blocks) 


A 

240  min. 

A 

!52 

A 

!245 

B 

!0  gal. 

B 

!230 

B 

5904 

C 

48  qt. 

C 

259 

C 

348 

D 

!00  qt. 

D 

674 

D 

2763 

E 

!80in. 

E 

786 

E 

4248 

F 

480  sec. 

F 

687 

F 

752 

G 

36  mo. 

G 

3570 

G 

!7,7!0 

H 

!!  wk. 

H 

254 

H 

4620 

I 

!20  pt. 

I 

!256 

I 

9!2 

J 

24  yd. 

J 

286 

J 

42!  4 

K 

!47  da. 

K 

!287 

K 

!395 

L 

!50  ft. 

L 

959 

L 

98!  0 

M 

!6  gal. 

M 

4669 

M 

!848 

N 

400  oz. 

N 

!349 

N 

2944 

O 

468  in. 

O 

95! 

O 

! 0,850 

Learning  how 


This  lesson  shows  how  to  divide  by  a number  that 
has  two  figures. 


Carol  and  her  mother  have  made  188  cookies 
for  the  Brownie  Food  Sale.  They  are  putting 
12  cookies  into  each  bag.  How  many  bags 
of  12  cookies  will  they  have?  How  many  cookies 
will  they  have  left  over? 


188-12= 


You  must  find 
this  number. 


Start  by  filling  10  bags  of  cookies. 

[j]  For  10  bags,  you  will  use  120  cookies. 


121!^ 

120 


Start  with  10  bags 
10  « of  12  cookies. 

< — 10  X 12  = 120.  Write  120 


here  so  that  you  can  subtract 

□ to  find  how  many  cookies 
are  left. 


■There  are  some  cookies  left  to  be  put  into  bags. 


izjm 


120 

68 


10 


.There  are  68  cookies  left. 


1 Have  pupils  read  the  problem  and  equation 
without  trying  to  answer  the  questions  or  find- 
ing the  missing  number.  They  should  interpret 
the  picture  as  showing  a box  of  !88  cookies 
and  an  undetermined  number  of  bags  into  each 
one  of  which  they  will  put  !2  cookies. 

2 The  pupils  should  observe  that  !0  bags  are  be- 
ing used  to  see  if  they  will  hold  all  the  !88 
cookies  in  groups  of  !2.  Ask  a pupil  how  many 
!0  twelves  are. 

3 Call  attention  to  where  the  !0  and  the  prod- 
uct of  !0X!2  are  put  in  this  computation.  Ask 
someone  if  all  the  !88  cookies  were  used.  Ask 
him  what  has  to  be  done  to  find  out  how  many 
cookies  were  left. 

4 Point  out  that  Picture  C shows  that  filling  !0 
bags  with  !2  cookies  each  did  not  use  up  all 
the  cookies.  Pupils  should  see  that  the  compu- 
tation, after  the  subtraction  has  been  done, 
shows  that  68  cookies  were  left. 


200  Dfvitlon  by  2-figur«  > 


Next  try  5 bags  of  cookies.  For  5 bags  you 
will  use  60  cookies. 


A ulm 

68 
B 60 


There  are  only  8 cookies  left.  8 cookies  are 
Q not  enough  for  another  full  bag. 


^ ^ Try  5 more  bags. 

“ 5 X 12  = 60.  Write  60  here 
so  that  you  can  subtract. 


There  is  a remainder  of  8. 


.There  are  15  full  bags  and  8 cookies  left. 

10- 


There  are  15  full 

15  < bags  of  cookies. 

cookies  are  left  over. 
188 -:-12  = 15and8  remainder 


201 


iUII  The  Brownies  are  filling  boxes  with  candy. 
They  have  564  pieces  of  candy.  If  they  put  25  pieces 
,in  each  box,  how  many  boxes  can  they  fill?  Will  any  — 
I candy  be  left  over? 

(564^25  = 

t You  must  find  this  number. 


jn  Start  by  filling  10  boxes. 

For  10  boxes  you  will  use  10  X B,  or 
;■  pieces  of  candy. 

First  try 

125)5^ 


, 250 

3 — 


-10XB  = 250.  Why 
do  you  write  250  here? 


□ How  many  pieces  of  candy  are  left 
jto  be  put  in  boxes  of  25? 

25)^1 10 


Q 314 


How  do  you  get 
314?  What  does 
-the  314  show? 


How  do  you  know  that  you  can 
fill  10  more  boxes?  You  will  use 
X 25,  or  B more  pieces  of  candy. 


251^  10 


m 

314 

250 


Now  try  SI  more 
10  < twenty-fives. 

* How  do  you  get  this 
250? 


□ Are  there  any  more  pieces  of  candy 
left  to  be  put  in  boxes? 


25j^ 

314 


10 


10 


. How  do  you  get  64? 
What  does  it  show? 


Q How  do  you  know  that  you  can  fill 
2 more  boxes?  You  will  use  2 X B,  or 
B more  pieces  of  candy. 


m 

314 

64 

50 


10 


10 


U Try  ii  more 
2 4 twenty-fives. 

— How  do  you  get 
50?  What  does 
it  show? 


1 Help  pupils  see  that  5 more  bags  are  being 
used  to  see  if  they  will  hold  the  remaining 
68  cookies. 

2 Pupils  should  note  where  the  5 and  the  prod- 
uct of  5 twelves  are  written. 

3 This  picture  shows  that  not  all  the  cookies 
were  used.  There  are  8 cookies  left — not 
enough  to  fill  another  bag  with  12  cookies. 

4 Explain  to  pupils  that  after  the  5 groups  of 
12  cookies,  or  60  cookies,  were  subtracted 
from  the  68  cookies,  8 remained. 

5 Pupils  should  understand  that  to  find  how  many 
bags  in  all  were  needed  for  the  cookies,  they 
must  combine  the  two  groups  of  bags.  The 
dotted  background  should  suggest  this  com- 
bining to  them.  They  can  count  the  total  num- 
ber of  bags  and  see  the  remainder  of  8 cookies. 

6 Relate  the  adding  of  10  and  5 (which  repre- 
sent the  groups  of  twelves)  to  the  combining 
of  the  two  groups  of  bags  in  Picture  F. 


1 Ask  pupils  to  read  the  problem  and  equation, 
without  trying  to  answer  the  questions  or  giv- 
ing the  missing  number.  Call  on  a pupil  to  ex- 
plain why  the  equation  is  correct  as  given. 

2 Let  someone  tell  why  10  boxes  is  a good 
choice  for  a first  try  at  finding  how  many 
boxes  are  needed.  [It  is  easy  to  multiply  by  10.] 

3 Have  pupils  check  the  subtraction  of  250  from 
564.  Ask  how  many  pieces  of  candy  not  put  in 
the  boxes  are  left  over. 

4 Ask  pupils  how  many  pieces  of  candy  10  boxes 
of  25  pieces  used  up.  Ask  them  if  they  can 
use  this  many  boxes  again,  and  ask  why. 
Have  them  note  that  10  more  boxes  are  tried 
again. 

5 Pupils  should  note  that  64  pieces  remain. 

6 Help  them  see  that  2 boxes  of  25  pieces  of . 
candy  (or  50  pieces)  comes  very  close  to  the 
64  pieces  of  candy  still  left. 
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□ Are  there  enough  pieces  of  candy 
left  to  make  another  box  of  25? 


25)5^ 

10 

ieft? 

250 

25j^ 

1^ 

314 

10 

250 

250 

314 

10 

64 

2 

250 

50 

There  is 
a remainder 

64 

2 

n 14 

, of  ■. 

50 

Q 

14 

0 How  many  boxes  of  25  pieces  will 
there  be?  How  many  pieces  will  be 


_What  do  you 
do  now? 


There  will  be 
■ boxes 
_of  candy. 

' ■ pieces  will  be  left. 

564  -T-  25  = ■ and  ■ remainder 


A 2585 

H-55  = B 

□ 

' 10 

55TH^ 

1 100 

20 

ss]^ 

lt»S0 

30 

55)2585 

20 

1^85 

20 

?35 

10 

2200 

10 

1 100 
39S 

5 

5S0 

5fS 

385 

2 75 

330 

385 

5 

1 10 

Z 

Sf 

1 

1 10 

SS 

2 

W 

If 

47 

40 

7 

47 


2585^55  = 1 


Now  turn  the  page. 


203 


B 338-^37  = » 


37f^ 

5 

8 

37)W 

(o 

□ 135 

153 

4 

286 

HZ 

1 

IIU 

3 

m 

IMS 

5 

“4 

37 

5 

/II 

s 

T 

5 

338  -T-  37  = ■ and  ■ remainder 


c 2315H-46  = B 


46/2315 

10 

44.12315 

20 

VO 

46)2315 

460 

IS55 

20 

920 

1385 

30 

mo 

ms 

/o 

2300 

920 

I3B0 

w 

15 

935 

20 

IS 

SO 

IS 

so 

920 

15 

50 

2315^46  = 

= H and 

E remainder 

D 650^78  = B 


nJm 

5 

6 

79KS0 

4 

78)^ 

390 

3ia 

624 

260 

2 

182 

8 

33f 

4 

156 

156 

310. 

26 

104 

78 

261 

/ 

T 

26 

T 

T 

650^-78  = 

tnj 

B and  B remainder 

B 

50 


8 


1 Pupils  should  see  that  14  pieces  are  not  enougl 
pieces  to  make  another  box  of  25  and  that 
therefore,  there  is  a remainder  of  14  piece 
after  they  subtract  50  from  64. 

2 Pupils  should  see  that  they  must  add  the  par 
tial  quotients  they  have  found.  Then  the; 
should  be  able  to  explain  what  each  of  th( 
numerals  in  black  means. 

3 Tell  pupils  to  put  the  numbers  in  this  equatioi 
in  the  proper  computational  form  and  fine 
the  answer.  Then  they  should  compare  thei 
work  and  solution  with  those  given  in  the  book 
Tell  them  they  must  have  the  correct  answe 
before  going  on  to  a new  example,  but  the 
their  work  may  differ  from  any  of  the  fou 
examples  shown. 


1 Tell  pupils  to  do  these  in  the  same  way  c 
they  did  Example  A on  page  203.  Tell  ther 
to  keep  trying  to  compute  in  the  shortest  an 
easiest  way.  Let  them  work  independently  an 
direct  them  to  proceed  to  the  work  labeled  D( 
as  soon  as  they  get  the  correct  answers  fo 
these  three  examples. 

2 After  the  children  have  found  the  answers  t 
Examples  A to  D,  discuss  all  the  differer 
ways  of  computing  given  in  the  book.  Poir 
out  that  those  shown  in  blue  illustrate  th 
quickest  way  to  find  each  answer. 


do 


Some  Brownies  worked 


B Peggy  said,  “We  worked  420  min. 


a total  of  420  min.  at  the  food  sale.  in  all.  I wonder  how  many  hours  we 

, Each  girl  worked  for  30  min,  worked.”  How  many  hours  had 


How  many  girls  worked  at  the  sale?  the  girls  worked? 

B 

420  30  = ■ 

420  ^ 60  = B 

c 

531-^-40  = * U 

K 243^68=B 

A 

2639  4-  53  = B 

D 

673-^34  = B 

L 3795^  56=  B 

B 

300  75  = B 

E 

400  ^ 26  = ■ 

M 468H-18=B 

C 

173-^  24  = B 

F 

2175H-31=« 

N 3789H-42  = B 

D 

641-t-19  = B 

G 

107-M2  = B 

o 560-^80  = B 

E 

1440  36  = H 

H 

859  57  = ■ 

p 700^64  = B 

F 

1342^  50  = B 

1 

1360H-73  = B 

Q 887=17  = B 

G 

209 -4- 48=  B 

J 

928-J-35  = « 

R 4550H-90  = B 

H 

7503H-87  = B 

K 

Now  you  should  be  able  to  divide  by  any  number  that 

has  two  figures. 

Keeping  skillful 

□ 

□ 

□ 

4 hr.  = ■ min. 

□ 82-1-144-56  = 3 

A 

249  X 5 = 3 

□ 

80  pt.  = ■ gal. 

O 7384-492  = 3 

B 

72  X 82  = a 

3 

96  pt.  = ■ qt. 

B B4-641=900 

C 

6X58  = 3 

a 

25  gal.  = ■ qt. 

□ B-375  = 299 

D 

9X307  = 3 

9 

5 yd.  = ■ in. 

□ 217  4-205  4-364  = 3 

E 

36X  118  = 3 

9 

8 min.  = ■ sec. 

□ 2565-8=1878 

F 

8 X 94  = a 

3 

3 yr.  = ■ mo. 

B 5330  4- B = 8900 

G 

253  X 70  = 3 

s 

77  da.  = Hwk. 

m 98  4-714-85  = 3 

H 

55X84  = a 

a 

15  gal.  = ■ pt. 

n 5002-3746  = 3 

1 

19X48  = 3 

a 

72  ft.  = Hyd. 

□ 34-318  = 604 

J 

602  X 7 = B 

3 

21  wk.  = 11  da. 

□ 3204-5004-467  = 3 

K 

31X45  = 3 

.3 

50  yd.  = B ft. 

□ 8-431  = 528 

L 

90  X 109  = a 

3 

64  qt.  = B gal. 

Cl  7349-2680  = 3 

M 

66  X 28  = ^ 

a 

25  lb.  = B oz. 

□ 3-848  = 501 

N 

4 X 736  = a 

a 

13  yd.  = B in. 

B 1073  4-3  = 2024 

O 

217X50  = 3 
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1 .Assign  Problems  A and  B and  Exercises  C to  R 
as  written  work.  When  pupils  have  finished 
them,  discuss  the  answers  and  possible  ways 
of  getting  them.  Let  children  put  examples 
of  possible  ways  of  solving  the  equations  on 
the  board. 

2 These  exercises  should  be  given  to  those  who 
seem  to  need  extra  practice. 

3 Let  the  children  do  these  orally.  Then  direct 
them  to  write  the  answers. 

4 Assign  these  exercises  as  written  work.  Sup- 
ply answers  so  that  each  child  can  verify  his 
work. 


206-207  Using  arithmetic 

I Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

Mhe  child  practices  solving  problems  of  all  the  types 
taught  in  this  book. 

Vocabulary 

There  are  no  new  words. 

Comments 

1!  In  this  set  of  problems,  the  children  meet  problem  sit- 
i uations  of  all  the  different  types  that  they  have  studied 
; in  this  book.  In  addition  to  this,  they  also  practice  multi- 
I plication  of  two-figure  and  three-figure  numbers.  Also 
' included  are  problems  involving  division  of  two-figure 
! ^and  three-figure  numbers. 

! As  usual,  the  children  should  work  independently  on 
these  problems  before  there  is  any  discussion  of  them. 
IlYou  will  notice  that  problems  that  use  either  informa- 
j tion  or  answers  from  previous  problems  are  included, 
j The  pupils  are  expected  to  work  these  problems  without 


the  help  of  any  suggestions  such  as  those  labeled 
"Think"  that  were  given  earlier  in  the  book. 


Answers 


A 

2X7=[14] 

M 

144-6=  [24] 

B 

32-19=[13] 

N 

24  X $.05=  [$1.20] 

C 

4X125=[500] 

O 

$1.20-  [$.30]  =4 

D 

35-n-=[24] 

P 

[26]-7=19 

E 

18^9=[2] 

Q 

6-2=  [3] 

F 

18  + 25=  [43] 

R 

6X12=[72] 

G 

24- [6]  =4 

S 

72-[18]=4 

H 

11  + [13]=24 

T 

365X3=  [1095] 

I 

[7]+13=20 

U 

240- [80]  =3 

J 

20-9=[11] 

V 

7X120=[840]- 

K 

39-17=  [22] 

W 

$6.00- [$1.50]  =4 

L 

22-[16]=6 
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Using  arithmetic  □ 

n Jim,  Carol,  Sue,  and  Don  spent 
2 weeks  on  Mr.  Block’s  farm 
in  the  summer.  How  many  days  did 
they  spend  on  the  farm? 

O On  the  way  to  the  farm,  Jim 
counted  32  trucks,  and  Don  counted 
19  trucks.  Don  counted  how  many 
fewer  trucks  than  Jim? 

£3  At  the  farm  Mr.  Block  showed 
some  little  chickens  to  the  children. 

Mr.  Block  said  that  he  had  about  125 
of  them  in  each  of  4 chicken  houses. 

He  had  about  how  many  little  chickens? 

□ Mr.  Block  also  showed  the  children 
his  cows  and  sheep.  He  had  35  cows 
and  11  sheep.  He  had  how  many  more 
cows  than  sheep? 

□ On  the  farm  there  was  a pond 
about  18  yards  long  and  about  9 yards 
wide.  This  pond  was  about  how  many 
times  as  long  as  it  was  wide? 

□ Mr.  Block  sold  18  pt.  of  honey 
one  day  and  25  pt.  the  next.  He  sold 
how  many  pints  of  honey  on  those 

2 days? 

0 One  day  the  children  helped  pick 
blueberries.  They  picked  24  boxes. 
Each  of  the  4 children  picked  the  same 
number  of  boxes.  How  many  boxes 
did  each  child  pick? 

206 


Cl  The  children  picked  11  boxes 
of  blueberries  in  the  morning  and  Q 
the  others  in  the  afternoon.  How 
many  boxes  of  blueberries  did  they 
pick  in  the  afternoon? 


n One  morning  Jim  and  Don  caught 
some  minnows  in  the  pond.  They 
caught  13  more  in  the  afternoon. 

Then  they  had  20  minnows.  How  many 
minnows  had  Jim  and  Don  caught 
in  the  morning? 


D Jim  caught  9 of  the  minnows,  and 
Don  caught  the  others.  How  many 
of  the  20  minnows  did  Don  catch? 


□ On  Saturday  morning  Mr.  Block 
had  39  baskets  of  peaches  and  sold 
17  of  them.  How  many  baskets 
of  peaches  did  he  have  then? 


n Saturday  afternoon  Mr.  Block  sold 
some  more  peaches.  Then  he  had  only 
6 baskets  left.  How  many  baskets  did 
he  sell  Saturday  afternoon? 


E The  children  picked  144  peaches 
and  put  them  into  bags.  They  put 
6 peaches  into  each  bag.  How  many 
bags  did  they  fill  with  peaches? 


□ Mr.  Block  paid  the  children  $.05 
for  each  bag  of  peaches  they  picked 
and  filled.  How  much  money  did  he  U 
give  them  for  all  the  bags  of  peaches? 


□ 


0 The  4 children  divided  this  money 
equally.  Each  child's  share  amounted 
to  how  much  money? 


□ Another  day  the  children  picked 
some  peaches  in  the  morning.  They 
ate  7 of  them  for  lunch.  Then  19 
peaches  were  left.  How  many  peaches 
had  the  children  picked  that  morning? 
0 Mrs.  Block  made  butter  one  day. 
She  said  that  she  used  6 pints 

of  cream.  This  amount  of  cream  was 
equal  to  how  many  quarts? 

□ Sue  helped  Mrs.  Block  make  6 doz. 
cookies.  How  many  cookies  was  this? 

B The  cookies  filled  4 cooky  sheets. 
Mrs.  Block  put  the  same  number 
n of  cookies  on  each  sheet.  How  many 
cookies  did  she  put  on  each  sheet? 


O Mr.  Block  said  that  he  spent  3 hr. 
each  day  milking  his  cows.  How  many 
hours  would  he  spend  in  this  way 
in  a year? 

ID  Mr.  Block  sold  240  gallons  of  milk 
in  3 days.  He  said  that  he  had  sold 
the  same  amount  of  milk  each  day. 
How  many  gallons  of  milk  had  he  sold 
each  day? 


□ Mr.  Block  said  that  his  cows  gave 
about  120  gallons  of  milk  each  day. 
About  how  many  gallons  of  milk  did 
his  cows  give  in  one  week? 


□ By  the  time  the  children  went 
home,  they  had  earned  $6.00  in  all 
by  helping  on  the  farm.  Each  child 
had  earned  the  same  amount.  How 
much  money  had  each  child  earned? 


B 


Checking  up 


Testl 

Test  2 

Testa 

Test  4 

A 

81-f-3~« 

A 

6454-8=B 

s 

4204-5=® 

Q 

629-4-25  = ® 

B 

97'i-8-m 

B 

2124-3  = B 

Q 

6314-7  = ® 

m 

8234-32  = ® 

C 

83  4-4  = ^ 

C 

4814-5  = 3 

Q 

844-6  = S 

B 

1604-37  = ® 

D 

604-5=»M 

D 

4684-7  = 3 

0 

480  4-8  = ® 

m 

7204-12  = ® 

E 

96-f-7  = S 

E 

2704-3  = 3 

B 

654-3=« 

B 

1587  4-46  = ® 

f 

764-2  = 3 

E 

5824-6  = » 

B 

2614-9  = ® 

a 

6873  4-74  = ® 

0 

894-6  = ^ 

G 

3154-4  = 3 

B 

554-5  = 3 

B 

31014-89  = ® 

H 

91 -^9  = 3 

H 

8284-9  = 3 

a 

72  4-3  = 3 

Q 

3044-58  = 3 

1 

43  4-3  = 3 

1 

7164-8  = 11 

D 

6504-9  = ®,, 

D 

765  4- 18  = » 

J 

64  4-5  = 3 

J 

2844-7  = 3 

B 

3184-4  = ® 

O 

38714-56  = ® 
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1 Have  the  children  vi/ork  independently  on 
Problems  A to  W (Problems  O to  W are  on 
page  207). 

2 Note  that  this  problem  uses  data  from  preced- 
ing problems.  The  children  should  be  expected 
to  observe  this  v^ithout  any  suggestions  from 
you  or  the  book. 


1 Note  that  this  problem  uses  data  from  preced- 
ing problems.  The  children  should  observe  this 
without  any  suggestions  from  you. 

2 When  the  pupils  have  finished  working,  supply 
them  with  equations  and  answers,  and  let  them 
verify  their  work.  In  discussing  problems  that 
the  children  found  difficult,  determine  whether 
the  difficulty  resulted  from  making  an  incor- 
rect equation  or  from  inability  to  do  the  com- 
putation properly.  Any  necessary  reteaching 
will,  of  course,  depend  upon  which  of  these 
was  the  source  of  difficulty. 
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Checking  up 

ji  Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

; The  child  tests  his  knowledge  of  division  of  two-figure, 
' three-figure,  and  four-figure  numbers  by  one-figure  and 
two-figure  divisors. 

I 

Vocabulary 

There  are  no  new  words. 

I Comments 

I These  tests  should  be  used  for  diagnosis  of  difficulties, 
and  sufficient  time  should  be  allowed  so  that  most  chil- 
jdren  finish  the  tests  easily.  Some  of  the  exercises  in 
each  test  involve  division  with  remainders.  Test  4 
■also  provides  a good  check  on  the  ability  of  those 
/children  who  have  learned  to  compute  with  two-figure 

I divisors. 

If  the  children  have  any  significant  amount  of  diffi- 
culty, reteaching  is,  of  course,  necessary.  In  reteaching 
for  Tests  1,  2,  and  3,  use  pages  182  to  191  of  the  pupils’ 
book.  Test  4 should  be  given  only  if  the  work  on  pages 


200  to  205  has  been  taught.  Use  these  pages  for  reteach- 
ing if  the  children  have  difficulty  with  Test  4. 

Answers 


Test  1 

Test  2 

Test  3 

A 

27 

A 

80  and  5 rm. 

A 

84 

B 

1 2 and  1 rm. 

B 

70  and  2 rm. 

B 

90  and  1 rm. 

C 

20  and  3 rm. 

• C 

96  and  1 rm. 

C 

14 

D 

12 

D 

66  and  6 rm. 

D 

60 

E 

13  and  5 rm. 

E 

90 

E 

21  and  2 rm. 

F 

38 

F 

97 

F 

29 

G 

14  and  5 rm. 

G 

78  and  3 rm. 

G 

11 

H 

10  and  1 rm. 

H 

92 

H 

24 

I 

14  and  1 rm. 

I 

89  and  4 rm. 

I 

72  and  2 rm. 

J 12  and  4 rm. 

Test  4 

J 

40  and  4 rm. 

J 

79  and  2 rm. 

A 

25  and  4 rm. 

E 

34  and  23  rm. 

H 

5 and  14  rm. 

B 

25  and  23  rm. 

F 

92  and  65  rm. 

I 

42  and  9 rm. 

C 

D 

4 and  12  rm. 

60 

G 

34  and  75  rm. 

J 

69  and  7 rm. 

3 The  4 children  divided  this  money 
jqually.  Each  child’s  share  amounted 
:o  how  much  money? 

til  Another  day  the  children  picked 
some  peaches  in  the  morning.  They 
jte  7 of  them  for  lunch.  Then  19 
jeaches  were  left.  How  many  peaches 
:iad  the  children  picked  that  morning? 
a Mrs.  Block  made  butter  one  day. 

said  that  she  used  6 pints  ^ " 
)f  cream.  This  amount  of  cream  was 
squat  to  how  many  quarts? 

Il  Sue  helped  Mrs.  Block  make  6 doz. 
iKSd'kies.  How  many  cookies  was  this? 

is  The  cookies  filled  4 cooky  sheets. 
Mrs.  Block  put  the  same  number 
cookies  on  each  sheet.  How  many 
i;0okies  did  she  put  on  each  sheet? 




Q Mr.  Block  said  that  he  spent  3 hr. 
each  day  milking  his  cows.  Mow  many  « 
hours  would  he  spend  in  this  way 
in  a year?  ■ 

El  Mr.  Block  sold  240  gallons  of  milk 
in'  3 days.  He  said  that  he  had  sold 
the  same  amount  of  milk  each  day. 

How  many  gallons  of  milk  had  he  sold  ^ 
each  day?  4^' 

□ Mr.  Block  said  that  his  cows  gave 
about  120  gallons  of  milk  each  day. 

About  how  many  gallons  of  milk  did 
his  cows  give  in  one  week?;^ 

C3  By  the  time  the  children  went 
home,  they  had  earned  $6.00  in  all 
by  helping  on  the  farm.  Each  child 
had  earned  the  same  amount.  How 
much  money  had  each  child  earned? 


Checking  up 


restip 

Test  2 E3 

Test  3 H 

Test  4 0 

A 81-^=  a 

A 

645^8  = H 

□ 420  -H  5 = H 

□ 

629  -T-  25  = B 

B 97-h8  = B 

B 

212H-3  = B 

□ 631 -^7  = H 

B 

823-^32  = B 

c 83^4  = B 

C 

481H-5  = H 

H 84-^-6  = H 

B 

160^37  = H 

D 60-H5  = a 

D 

468  ^7  = B 

□ 480h-8  = H 

Q 

720-^-12  = 8 

E 96^7  = S 

E 

270-r-3  = B 

B 65-^3  = H 

B 

1587-^46  = B 

F 76-h2  = H 

F 

582  H-  6 = B 

□ 261-^-9  = H 

□ 

6873-H74  = H 

G 89-f-6  = B 

G 

315-H4  = H 

B 55-f-5  = H 

B 

3101H-89  = H 

H 91-H9  = B 

H 

828  -H  9 = H 

m 72H-3  = a 

m 

304h-58  = H 

1 43-^3  = a 

1 

716-t-8  = B 

□ 650-^9  = 0 

D 

765-^-18  = 0 

J 64-r-5  = S 

J 

284 -^7  = a 

□ 318-f-4  = B 

D 

3871-^-56  = 8 

ion  (l-figure  < 


n 
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1 This  is  a test  on  division  of  two-figure  num- 
bers by  one-figure  numbers. 

2 This  test  is  on  division  of  three-figure  numbers 
by  one-figure  numbers. 

3 This  is  a test  on  the  division  of  both  two- 
figure  and  three-figure  numbers  by  one-figure 
numbers. 

4 This  is  a test  on  division  of  three-figure  and 
four-figure  numbers  by  two-figure  numbers. 
The  use  of  this  test  is  optional,  depending 
upon  whether  or  not  the  lesson  on  division 
with  two-figure  divisors  has  been  taught. 

5 After  the  children  have  finished  these  tests, 
do  any  reteaching  you  feel  is  necessary. 
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208-211  Looking  back 

Expanded  Notes  for  this  lesson  ore  on  pages  320-321. 

Objectives 

The  child  learns  how  to  use  two  numerals  (a  fraction)  to 
show  parts  of  one  thing  or  parts  of  a group  of  things. 
He  learns  how  to  read  and  write  the  numerals  that  stand 
for  fractions  through  sixteenths. 

Vocabulary 

New  words  page  208  fractions,  compares,  whole* 

Comments 

With  this  lesson  the  child  learns  to  use  two  integers 
to  make  a new  kind  of  numeral — a fraction — to  repre- 
sent parts  of  a thing  or  parts  of  a group. 

To  find  two  thirds  of  a whole  thing  or  a group  of 
things,  the  child  learns  he  must  first  divide  the  object 
or  objects  into  three  equal  parts  or  groups  (partitive 
division)  and  then  take  two  of  these  parts  or  groups. 
He  learns  to  symbolize  these  events  by  writing  the  two 
numbers  with  a bar  between  them  (|).  The  numeral 
below  the  line  shows  the  number  of  equal  parts  in  the 


whole.  The  numeral  above  the  line  shows  the  number 
being  considered. 

In  this  book  the  unit  fraction  (a  fraction  whose  nu- 
merator is  1)  and  the  non-unit  fraction  (a  fraction  whose 
numerator  is  more  than  1)  are  developed  together  as 
well  as  the  concept  that  a fraction  can  be  either  part  of 
a whole  thing  or  part  of  a group  of  things.  The  advan- 
tage of  this  new  approach  is  that  the  child  begins  to  get 
the  general  concept  of  fractions  from  the  start.  For  ex- 
ample, he  does  not  get  the  idea  that  fractions  having  a 
numerator  of  more  than  1 are  very  different  from  frac- 
tions having  a numerator  of  1.  Similarly,  he  is  less  likely 
to  get  the  idea  that  fractions  of  a group  are  quite  dif- 
ferent in  meaning  from  fractions  of  a single  object. 

As  is  usual,  the  parts  of  the  picture  not  being  dis- 
cussed are  dimmed  off  in  this  lesson,  leaving  the  un- 
dimmed parts  as  the  focus  of  attention. 


Looking  back 


This  lesson  is  about  fractions  and  what  they  mean. 


The  3 shows  that 

the  board  has  < — The  1 shows  that 

been  cut  into  CJ  “ we  are  thinking 
3 equal  parts.-^ — of  1 of  the  equal 
parts. 

one  third 

The  numeral  J compares  the  part  we  are 
thinking  of  with  the  whole  board. 


The  3 shows  that 
the  balls  have 

been  separated  J « — The  1 shows  that 
into  3 equal  Q — we  are  thinking 

groups. ^ 3 of  1 of  the  equal 

groups. 

one  third 

Here  the  numeral  J compares  the  group 
of  balls  we  are  thinking  of  with  all  the  balls. 
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The  4 shows  that 

the  board  has  |7J  3^ — ^ shows  that 
been  cut  into  — we  are  thinking 

4 equal  parts. » 4 of  3 of  the  equal 

parts. 

three  fourths 

The  numeral  | compares  the  part  we  are 
thinking  of  with  the  whole  board. 


m 

1 Let  pupils  discover  that  the  circular  board  was 
cut  into  3 pieces  and  that  one  of  the  3 pieces 
is  being  taken.  Explain  to  them  that  the  hand 
is  removing  one  third  of  the  board. 

2 Direct  attention  to  this  text  and  the  large  i. 
Relate  the  denominator  to  the  number  of  equal 
parts  of  the  board  and  the  numerator  to  the  1 
piece  that  is  being  taken. 

3 Help  pupils  see  that  the  balls  in  the  first  scene 
have  been  separated  into  3 equal  groups  in 
the  second  scene.  Get  them  to  notice  that  the 
group  of  undimmed  balls  is  1 of  3 equal  groups. 
Explain  we  can  say  these  balls  are  i of  the 
entire  group. 

4 Tell  pupils  to  read  and  study  this  text. 

5 Children  should  see  that  here  the  circular 
board  has  been  cut  into  4 equal  parts  and 
that  3 of  the  4 parts  are  undimmed. 

6 Be  sure  pupils  relate  the  numerator  of  the  frac- 
tion to  the  3 undimmed  pieces  of  the  board. 
Have  pupils  read  the  complete  text. 


The  4 shows  that  ^ 

the  blocks  have  KJ 

been  separated  2* — The  3 shows  that 

into  4 equal  — we  are  thinking 

groups. >4  of  3 of  the  equal 

groups, 
three  fourths 

Here  the  numeral  | compares  the  blocks  we 
are  thinking  of  with  all  the  blocks. 


The  5 shows  that 

the  board  has  2.* — The  2 shows  that 

been  cut  into  Q ■“  we  are  thinking 

5 equal  parts. » j of  2 of  the  equal 

parts. 

two  fifths 

The  numeral  § compares  the  part  we  are 
thinking  of  with  the  whole  board. 


The  5 shows  that 

the  spools  have  Q 

been  separated  2 < — The  2 shows  that 

into  5 equal  — we  are  thinking 

groups. » 5 of  2 of  the  equal 

groups. 

two  fifths 

Here  the  numeral  § compares  the  spools  we 
are  thinking  of  with  all  the  spools. 
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□ The  board  in  Picture  A is  cut  into 
S equal  parts. 

Each  part  is  one  fifth  of  the  board. 
Each  part  is  ^ of  the  board. 

4 parts  are  M fifths  of  the  board. 

4 parts  are  f of  the  board. 


D The  18  sticks  in  Picture  B are  separated 
into  M equal  groups. 

(They  are  separated  into  sixths. 

Each  group  of  3 sticks  is  S sixth,  or  J. 

3 of  these  groups  are  B sixths,  or  |. 

5 of  these  groups  are  H sixths,  or  |. 

H The  24  rings  in  Picture  C are  separated 
into  S equal  groups. 

They  are  separated  into  eighths. 

Each  group  of  3 rings  is  B eighth,  or  f. 

5 groups  of  3 rings  are  H eighths,  or  I- 

03  I of  the  rings  = S groups  of  3 rings 

B The  board  in  Picture  D is  cut  into 
B equal  parts. 

It  is  cut  into 

Each  part  is  r of  the  board. 

□ 3 parts  are  ^ of  the  board. 

B 6 parts  are  ft  of  the  board. 

□ ft  of  the  board  = B parts 

□ Fractions  are  shown  by  numerals  like  J, 

I,  and  ft.  Whole  numbers  are  shown  R 
by  numerals  like  7,  19,  126,  and  2000. 
Write  5 fractions.  Write  5 whole  numbers. 


1 Get  pupils  to  observe  that  the  blocks  in  the 
first  scene  hove  been  separated  into  4 equal 
groups  in  the  second  scene.  Let  them  determine 
that  3 of  the  4 groups  are  undimmed. 

2 Help  them  relate  the  3 in  the  numerator  to  the 
3 equal  groups  of  undimmed  blocks  and  the  4 
in  the  denominator  to  the  number  of  groups 
in  all.  Then  call  on  a pupil  to  read  the  text 
aloud. 

3 Help  pupils  see  that  the  board  has  been  cut 
into  5 equal  parts  and  that  in  the  third  picture 
2 of  the  5 parts  are  undimmed. 

4 Adapt  Note  2 to  this  text. 

5 Pupils  should  see  that  the  spools  in  the  first 
scene  have  been  separated  into  5 groups  in 
the  second  scene  and  that  2 of  the  5 groups 
are  undimmed. 

6 Call  on  someone  to  explain  the  meaning  of  the 
large  ^ before  the  text  is  read. 


1 Direct  attention  to  the  picture  and  let  pupils 
discover  that  the  board  has  been  cut  into  5 
equal  parts.  Then  call  on  various  pupils  to 
read  and  complete  the  statements  in  the  text. 
Be  sure  they  understand  that  the  denominator 
stands  for  the  number  of  equal  parts  into  which 
the  board  has  been  divided  and  that  the  nu- 
merator shows  how  many  parts  are  being  con- 
sidered. 

2 Treat  this  picture  and  its  text  in  the  same 
way  as  suggested  in  Note  1,  calling  attention 
to  the  fact  that  the  sticks  have  been  separated 
into  6 equal  groups. 

3 Use  Exercises  C and  D with  this  picture.  Make 
sure  pupils  see  that  the  rings  have  been  sep- 
arated into  8 equal  groups. 

4 Use  Exercises  E to  H with  this  picture. 

5 Assign  this  exercise  as  written  work  and  discuss 
the  answer  afterwards. 
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□ 

B 


□ For  each  picture  write  the  numeral  that 
tells  what  fraction  of  the  picture  is  blue. 

□ For  each  picture  write  the  numeral  that 
tells  what  fraction  of  the  picture  is  not  blue. 


Read. 

A B C D E F G H I 

I li  i ^ i ^ i § ^ 

“ JKLMNOPQR 

i I i i I i A I ^ 


H Which  is  more,  one  half  dozen  — 
balls  or  one  third  dozen  balls?  CJ 
□ Which  is  less,  one  fifth  of  a stick, 
or  one  sixth  of  the  same  stick? 

Write  with  numerals. 

A two  fourths  G five  eighths 
B one  tenth  h four  fifths 
c one  fifth  Q i three  sevenths 
D five  sixths  j three  eighths 
E two  thirds  K two  sixths 
F one  half  l three  fifths 


Now  you  know  how  to  read  and  write  numerals  that 
stand  for  fractions  of  one  whole  thing.  The  whole 
thing  may  be  an  apple  or  a pound  of  sugar,  or  it  may 
be  a group  of  apples  or  many  pounds  of  sugar. 
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1 Use  Pictures  A to  I with  this  exercise  and  have 
pupils  write  the  answers. 

2 Apply  Note  1 to  this  exercise. 

3 If  pupils  have  difficulty  with  Exercise  C,  draw 
two  sets  of  one  dozen  balls  each  on  the  board. 
With  the  two  sets  of  one  dozen  balls,  get  chil- 
dren to  determine  how  many  are  in  one  half 
dozen  and  how  many  are  in  one  third  dozen 
balls. 

4 For  Exercise  D,  draw  two  sticks  equal  in 
length.  Divide  one  into  fifths  and  the  other 
into  sixths.  Have  the  children  compare  ^ of  a 
stick  with  ^ of  a stick  of  the  same  length.  Try 
to  get  them  to  see  that  the  larger  the  denomi- 
nator, the  smaller  the  equal  parts  or  groups 
of  the  same  thing. 

5 Treat  this  as  an  oral  exercise. 

6 Assign  this  exercise  as  written  work. 
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Moving  forward 


Expanded  Notes  for  this  lesson  are  on  pages  322-323. 


Objectives 

The  child  learns  that  different  numerals  may  represent 
the  same  fractions. 


Vocabulary 

There  are  no  new  words. 


Comments 

The  purpose  of  this  lesson  is  not  to  teach  children  how 
to  change  fractions  to  equivalent  fractions  by  compu- 
tation. Instead,  pupils  are  expected  to  study  fractions 
that  are  illustrated  by  pictures  and  to  get  answers 
to  exercises  by  referring  to  pictures.  Only  a few  of  the 
last  exercises  (on  page  215)  do  not  have  pictures  for 
reference,  and  by  this  time  children  should  be  able  to 
use  a general  principle  to  get  the  answers.  The  children 
should  understand  that  such  numerals  as  and 

for  example,  all  stand  for  the  same  fractional  part 
of  a thing  or  group  even  though  the  numbers  involved  in 


determining  each  of  these  fractional  parts  of  an  object 
or  objects  differ  for  each  of  them. 

The  illustrations  on  page  212  suggest  the  kind  of 
actions  that  are  involved  in  showing  the  relations  among 
fractions  that  are  equal.  You  may  want  to  supplement 
the  work  in  the  book  by  providing  paper  and  letting 
the  children  make  the  comparisons  of  fractions  by  fold- 
ing the  paper  as  shown  in  the  book  or  by  using  objects 
for  the  work  on  page  214. 

The  first  two  pages  of  this  lesson  show  fractional 
equivalents  that  are  parts  of  one  thing.  The  last  two 
pages  show  fractional  equivalents  that  are  parts  of 
groups.  Note  that  a pictorial  representation  for  unit 
fractions  through  ninths  is  presented  on  page  215. 


Moving  forward 


In  this  lesson  you  will  see  that  fractions  can  be  written 
in  different  ways. 


212 


□ 


1 Get  the  children  to  observe  that  a circular 


□ 


round  piece  of  paper  is  being  folded 
into  2 equal  parts. 

Each  part  is  what  fraction  of  the  paper? 
There  are  ■ halves  in  one. 


□ 


B 


.The  paper  is  folded  again. 

Now  it  is  folded  into  ■ equal  parts. 

Each  part  is  what  fraction  of  the  paper? 
There  are  ■ fourths  in  one. 

How  many  fourths  are  there  in  each  half? 

1=1  i=l 


piece  of  paper  is  being  folded  into  2 equal 
parts.  Then  have  them  read  the  text,  answer 
the  question,  and  give  the  missing  number. 

2 Have  children  note  that  the  paper  is  now  be- 
ing folded  into  4 equal  parts.  They  should 
get  the  missing  number  and  answer  the  ques- 
tions in  the  text  by  referring  to  the  picture. 

3 Pupils  should  see  that  now  the  paper  is  being 
folded  into  8 equal  sections.  The  picture  should 
enable  the  pupils  to  supply  the  missing  number 


.V/hen  the  paper  is  folded  again,  there  are 
■ equal  parts. 

How  many  eighths  are  there  in  one? 

How  many  eighths  are  there  in  each  half? 

1=1  ^=i 


.The  paper  is  folded  once  more. 

Now  there  are  ■ equal  parts. 

How  many  sixteenths  are  there  in  one? 

How  many  sixteenths  are  there  in  each  half? 

l=il  ^ = ^ 


and  answers  to  the  questions  in  the  accom- 
panying text. 

4 Pupils  should  use  the  picture  to  see  that  the 
paper  is  being  folded  into  16  equal  parts,  and 
to  get  answers  and  missing  numbers  in  the 
accompanying  text.  You  may  want  to  have  the 
children  duplicate  the  action  shown  in  the  pic- 
tures by  folding  pieces  of  paper  themselves. 


12  Maonlng 


of  oquivolent  fractions 


1 = TO  ^ = 're  n 


1=12  3 = T2  Q 
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1 Let  pupils  observe  that  one  whole  circle  has 
been  divided  into  two  equal  parts. 

2 Let  pupils  count  the  equal  parts  to  find  that 

the  circle  is  now  divided  into  six  equal  parts. 
Pupils  should  see  that  one  half  of  the  circle 
is  colored.  By  counting  the  equal  parts  in  this 
colored  half,  they  should  be  able  to  find  out 
that  and  to  complete  the  text. 

3 Adapt  Note  2 to  this  circle. 

4 Pupils  should  see  that  the  circle  is  still  divided 
into  twelfths.  Help  them  also  to  see  that  the 
colored  section  is  now  ^ of  the  circle.  Help 
them  find  the  outlines  of  the  other  thirds.  By 
counting  the  equal  parts  in  T of  the  circle,  they 
should  be  able  to  find  how  many  twelfths  ^ 
equals,  and  to  complete  the  text. 

5 Adapt  procedures  suggested  above  to  the  ap- 
propriate circles  in  these  pictures. 
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^ w w w w 


or  w w w 

^ WgW  W 

^ w w w 

^ W W W *3 
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□ Here  are  some  paper  cups,  n 
Think  of  them  as  one  group.  U 


Now  the  cups  have  been  separated 
into  2 equal  groups.  Q 

Each  group  is  f of  all  the  cups. 

l = f 


0 Each  box  of  cups  has  been  separated  again. 
Each  half  has  been  separated 
into  2 equal  groups. 

Each  new  group  is  f of  all  the  cups. 

There  are  how  many  fourths  in  each  half? 

1=1  J = ? 


□ Now  each  of  the  4 groups  of  cups  has  been 
separated  again. 

Each  fourth  has  been  separated  Q 
into  2 equal  groups. 

How  many  equal  groups  are  there? 

Each  group  is  f of  all  the  cups. 

There  are  ■ eighths  in  each  half. 

There  are  B eighths  in  each  fourth. 

1=1  J = g J = f 


□ Into  how  many  parts  has  each  small  group 
in  Picture  E been  separated  now? 

Each  part  is  -re  of  all  the  cups. 

1=TB  i = :re  i = TB  J = 're 


3.Q.0.0.0.®. 


0 


! ! f f 


tA  Air 

A At  At  At 

tAAttAtAt 

Av  AvAr  A^ 

AAtAttAt 

AtAtAtA 

AvArArA. 

tAAAtA 

tAttAAtA 

f n 

f D 

! □ 

tAtAv^tAt 
f □ 


A 

A 
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□ Which  is  larger,  J or  | of  a circle? 

□ Which  is  fewer,  J or  J of  a group 
of  pictures? 

□ Which  is  smaller,  J or  J of  a square? 

0 Which  is  more,  i or  J of  a group 
of  paper  cups? 

□ Which  is  larger,  i or  ^ of  a piece 
of  paper? 

□ Which  is  more,  J or  J of  a group 
of  paper  boats? 


Write  these  fractions  so  that  the 
smallest  fraction  is  first,  the  second  Fi 
smallest  one  is  next,  the  third  smallest 
one  is  next,  and  so  on. 


A i-  f A 
B i-  h'  k 

C 1^-  h'  A-  h 

D A'  f i- 
B 4-  1-  4- 
B 4-  4-  ^ 

o A-  4-  A'  4 


H 4-  4-  4-  4 

• 4-  A-  4-  4 

•«  4’  T^’  4’ 

4’  4’  A’  A 
t A-  4'  4- 
m4’  4-  4 

N A’  4’  ^ 


Now  you  see  that  fractions  which  stand  for  a part 
of  one  thing  can  be  written  in  different  ways. 


21S 


1 Have  pupils  read  this  text  and  relate  it  to 
Picture  A. 

2 Ask  pupils  to  read  the  first  tv^o  lines  of  this 
text  and  relate  them  to  Picture  B.  Pupils  should 
complete  the  last  two  lines  of  the  text  by 
referring  to  Picture  B. 

3 Focus  attention  on  the  4 equal  groups.  By  re- 
ferring to  Picture  C children  should  see  that 
i of  the  original  group  is  equal  to  Call 
on  pupils  to  read  and  complete  the  text. 

4 Ask  pupils  to  read  the  first  four  lines  of  the 
text.  Pupils  should  answer  the  question  and 
get  the  missing  numbers  by  referring  to  Pic- 
ture D. 

5 In  Picture  E pupils  should  understand  that  the 
cups  in  groups  of  two  in  Picture  D have  now 
been  separated  so  that  there  are  16  single 
cups.  The  picture  should  help  them  supply 
the  numbers  called  for  in  the  text.  The  children 
may  use  objects  to  duplicate  the  action  of  the 
picture. 

215 

1 By  determining  the  number  of  equal  parts  each 
of  the  circles  in  Pictures  A to  H is  divided 

^into,  and  what  part  the  colored  section  is, 
pupils  should  be  able  to  supply  the  numbers 
missing  from  the  text. 

2 For  Pictures  I to  O first  have  the  children  find 
out  how  many  equal  groups  there  are  in  each 
picture.  In  Picture  I,  draw  attention  to  the  2 
under  the  line  and  have  the  children  discover 
that  this  suggests  they  are  to  think  of  the 
hats  as  separated  into  2 equal  groups.  In 
Picture  J,  they  should  see  that  the  3 indicates 
they  are  to  think  of  the  hats  as  separated 
into  3 equal  groups,  and  so  on  for  the  rest  of 
the  pictures.  Have  them  tell  what  fractional 
part  of  all  the  objects  the  group  of  red  ob- 
jects is.  They  should  also  tell  what  fractional 
part  of  all  the  objects  are  not  red. 

3 Let  pupils  use  Circles  A to  H above  in  answer- 
ing these  questions.  I 

4 Assign  these  exercises  as  written  work.  I 


Moving  forward 

Expanded  Notes  for  this  lesson  ore  on  pages  323-324. 

Objectives 

The  child  generalizes  his  ideas  about  fractions  to  in- 
clude improper  fractions  and  mixed  numbers. 

Vocabulary 

There  are  no  new  words. 


216-219 


may  be  equal — that  they  both  can  stand  for  the  same 
thing.  Fractions  with  denominators  through  16  are  in- 
cluded in  this  treatment.  Neither  of  the  terms  improper 
fraction  nor  mixed  number  is  used  in  the  text.  At  your 
discretion,  you  may  want  to  introduce  the  term  mixed 
number  in  your  oral  discussions. 


Comments 

' The  authors  believe  that  a child  gets  a clear  idea  of 
fractions  only  when  he  meets  enough  of  them  to  make 
j some  generalizations  and  to  see  them  as  a system.  For 
I this  reason  improper  fractions  and  mixed  numbers  are 
' introduced  at  this  time. 

Through  pictorial  representations  the  child  is  helped 
to  see  that  there  can  be  “fractions"  in  which  the  numer- 
. ator  is  larger  than  the  denominator  and  mixed  num- 
I bers  in  which  there  are  both  a whole  number  (standing 
for  a whole  thing  or  things)  and  a fractional  number 
I (standing  for  a fraction  of  the  same  kind  of  thing).  They 
I learn  that  an  improper  fraction  and  a mixed  number 


j Moving  forward 


Now  you  will  learn  about  a new  kind  of  numeral. 

This  new  numeral  is  used  when  we  have  whole  things 
and  also  fractions  of  the  same  things. 


m 

1 Get  pupils  to  see  that  there  are  two  cakes 
the  same  size  in  the  first  scene  of  Movie  A. 

2 Help  them  to  see  that  each  cake  is  divided 
into  fourths  in  the  second  scene.  Ask  someone 
to  count  the  fourths  to  find  that  there  are  8 
fourths  in  all.  Then  ask  how  many  of  the 
fourths  are  heavy  blue.  If  the  answer  is  given 
as  “5,"  guide  the  pupil  to  give  the  fractional 
name  “five  fourths.”  Tell  pupils  that  there 
is  another  way  to  say  the  same  thing.  Ask 
them  if  there  is  one  whole  cake  that  is  heavy 
blue.  Then  ask  them  how  man,y  fourths  of  the 
second  cake  are  heavy  blue.  When  the  answer 
“one  fourth”  is  obtained,  point  tfut  that  they 
can  say  “one  and  one  fourth"  to  show  how 
much  of  the  two  cakes  is  heavy  blue. 

Adapt  the  procedure  suggested  in  Notes  1 and 
2 to  this  movie. 

4 Adapt  the  procedure  of  Note  2 to  this  picture. 
Scene  1 is  now  omitted. 
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The  4 shows  that 
each  cake  has 
been  cut  into 
4 equal  parts. 


5 

-.4 


« The  5 shows  that 

we  are  thinking 
of  5 of  the  equal 
parts. 


five  fourths 


This  1 shows  we 
are  thinking  of  1 
of  the  two  equal 
cakes 

The  4 shows  that 
the  other  cake 
has  been  cut  into 
4 equal  parts. 


.This  1 shows  that 
we  are  thinking 
of  1 of  the  4 equal 
parts  of  one 
of  the  cakes. 


one  and  one  fourth 


The  3 shows  that 
each  cake  has 
been  cut  into 
3 equal  parts. 


0< ^TheSshows  that 

_ we  are  thinking 

0 of  8 of  the  equal 

parts. 


eight  thirds 
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This  2 shows  we  are  B 
thinking  of  2 of  the  o 

three  equal  cakes > ^ — 

The  3 shows  that  the * 3 

other  cake  has  been 
cut  into  3 equal  parts. 


.This  2 shows 
we  are  thinking 
of  2 of  the  3 
equal  parts  of 
the  third  cake. 


two  and  two  thirds 


□ In  Picture  K we  are  thinking  of  1 whole  cake 
and  what  fraction  of  the  other  cake?  We  are 
thinking  of  1 cake  and  ^ of  the  other  cake.  We  t 
are  also  thinking  of  | of  the  cakes. 

1^  = 5 i=l| 

□ In  Picture  L we  are  thinking  of  3 whole  cakes 
and  what  fraction  of  the  other  cake?  We  are 
thinking  of  3 whole  cakes  and  | of  a cake.  We  are 
also  thinking  of  ^ of  the  cakes. 

3|  = | 


H In  Picture  M we  are  thinking  of  2 cakes  and 
I of  another  cake.  We  are  also  thinking  of  | 
of  the  cakes. 


2i  = - 


15  _ 

T — 2s 


□ In  Picture  N we  are  thinking  of  ■ cake  and  | 
of  the  other  cake.  We  are  also  thinking  of  t 
of  the  cakes. 

ii=!  f=si 


1 Get  children  to  see  that  there  are  2 equal 
cakes  and  that  each  has  been  divided  into 
fourths.  Let  them  determine  that  there  are  5 
fourths  in  heavy  color  in  the  second  scene. 

2 Tell  pupils  that  here  they  are  finding  out  how 
to  write  what  they  saw  in  the  picture.  Ask 
someone  to  read  the  text  aloud. 

3 Help  pupils  see  that  the  2 cakes  are  divided 
into  fourths.  After  they  observe  that  there 
are  5 fourths  in  heavy  color  in  Scene  2,  ask 
questions  like  these:  “Do  you  see  1 whole 
cake  in  heavy  color?  How  many  fourths  of 
the  other  cake  are  in  heavy  color?  How  much 
cake  is  shown  in  heavy  color?"  Be  sure  the 
answer  is  “one  and  one  fourth." 

4 Call  on  pupils  to  read  the  explanatory  text 
opposite  the  mixed  number.  You  might  carry 
this  exercise  further  by  asking  a pupil  to  write 
on  the  board  another  way  to  show  what  he 
saw  in  Movie  H [^]. 

5 Adapt  Notes  1 and  2 to  this  picture  and  text. 

m 

1 Get  pupils  to  see  that  there  are  3 cakes  in 
Scene  1 and  that  in  Scene  2 one  of  them  has 
been  dividedjnto  3 equal  parts.  Ask  them  how 
much  cake  is  in  heavy  blue  in  Scene  2. 

2 Have  pupils  explain  this  mixed  number  by  re- 
ferring to  the  picture.  Ask  someone  to  read 
the  text. 

3 Have  pupils  notice  first  that  there  is  1 cake 
with  its  halves  together  and  1 cake  in  which 
the  halves  are  separated.  Help  them  see  that 

of  the  cakes  are  heavy  red.  Then  ask  them 
to  think  of  the  first  cake  in  terms  of  halves. 
Ask  how  many  halves  in  all  are  heavy  red. 

4 Call  on  someone  to  read  this  text,  using  Pic- 
ture K to  answer  questions.  Make  sure  pupils 
understand  that  both  | and  11  are  ways  of 
expressing  the  amount  of  cake  shown  in  Pic- 
ture K. 

5 Proceed  in  the  same  way  with  these  pictures 
and  the  accompanying  text. 


■■■■  ■■■■ 


□ 


A? 


® ® . 


mm 

a 


1 For  each  picture  above,  write 

1 itwo  numerals.  For  Picture  A you 

Read. 

□ 

i!  |Can  write  1|  and 

A 

B C 

D, 

E 

F 

3* 

¥ 

Write  with  numerals. 

, jA  three  fifths 
} 'b  one  and  one  half 

G 

H 1 

J 

K 

L 

lie  thirteen  eighths 
j D three  and  eleven  sixteenths 
( ' E four  and  seven  tenths 

15 

T 

13 

T 

3^ 

14 

T 

1 F fifteen  fourths 

M 

N O 

P 

Q 

R 

1 G seven  and  eleven  twelfths 

54 

u 

2i 

if 

Now  you  should  understand  the  numerals  that  mean 
whole  things  and  also  fractions  of  the  same  things. 
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Moving  forward 


Expanded  Notes  for  this  lesson  ore  on  pages  325-326. 


Objectives 

' The  child  learns  to  apply  his  knowledge  about  fractions 
' to  make  measurements  expressed  in  fractional  parts 

i of  an  inch. 

I 

j Vocabulary 

There  are  no  new  words. 


Comments 

One  special  use  of  fractions  that  the  child  encounters 
! in  his  everyday  life  and  in  his  schoolwork  is  in  measure- 
1 ment  involving  fractional  parts  of  an  inch.  This  lesson 
i develops  necessary  understandings  and  provides  prac- 
1 tice  in  measuring  objects  by  using  fractional  parts  of 
! an  inch. 

j You  will  note  that  the  pictured  objects  being  meas- 
I ured  are  all  life  size.  Included  are  the  toy  charms 
i found  on  bracelets.  You  may  want  to  have  the  children 
I bring  in  small  objects  so  that  they  can  measure  real 


m 

1 Teach  this  picture  orally.  First  have  the  chil- 
dren note  that  each  object  is  divided  into  the 
same  number  of  equal  parts  and  tell  what 
this  number  is  [8].  Then  have  them  note  that 
one  object  is  completely  red  and  give  this 
number  [1].  Now  have  them  tell  what  part  of 
the  remaining  object  is  colored  red  [i  or  § ]. 
This  gives  the  mixed  number  response  for  the 
picture.  Finally,  have  them  count  the  total 
number  of  equal  parts  in  all  that  are  colored 
red  in  this  picture  and  give  the  answer  as  an 
improper  fraction  [ ^ ].  This  gives  the  improper 
fraction  response. 

2 Tell  pupils  to  follow  these  directions  and  treat 
each  picture  as  they  did  Picture  A to  find  the 
two  answers  they  should  write. 

3 Assign  these  exercises  as  written  work. 

4 Let  members  of  the  class  take  turns  reading 
these  exercises  aloud. 


things  in  fractional  parts  of  an  inch.  The  children 
should  have  their  own  rulers.  The  rulers  they  use  should 
not  be  graduated  to  more  than  eighths  of  an  inch.  For 
those  children  who  do  not  have  such  rulers,  the  ruler 
printed  at  the  bottom  of  page  221  may  be  useful.  The 
pupils  can  put  their  objects  beside  it  and  measure  them. 

The  children  should  develop  the  ability  to  approxi- 
mate lengths  of  i of  an  inch  and  i of  an  inch.  To  help 
them,  you  can  let  them  judge  the  length  or  width  of 
small  things  found  about  the  room;  then  let  them  com- 
pare such  estimations  with  the  result  of  using  an  actual 
measuring  instrument. 

The  objects  being  measured  on  page  220  are  all  less 
than  1 inch  in  length.  Those  on  page  221  are  more  than 
an  inch.  The  measurement  of  these  latter  objects  can 
be  used  to  give  children  more  experiences  with  equiva- 
lent fractions,  too. 
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Moving  forward 


Now  you  will  learn  how  fractions  are  used  when  you 
measure  with  a ruler. 


m 

1 Have  children  notice  how  the  inch  looks  when 
it  is  divided  into  two  equal  parts  in  B.  Help 
them  see  that  each  part  is  ^ of  an  inch  and  that 
the  dividing  line  is  a mark  used  to  show  I of 
an  inch.  For  C,  help  them  see  that  each  half 
inch  has  been  divided  into  two  equal  parts. 
Have  them  count  the  number  of  equal  parts 
now  in  an  inch.  Tell  them  that  there  is  4-  of  an 
inch  between  each  mark.  For  D,  help  them  see 
that  each  fourth  has  been  divided  into  two 
equal  parts.  Have  them  count  the  number  of 
eighths  in  the  whole  inch,  a half  inch,  and  in 
a fourth  of  an  inch. 

2 Let  the  children  tell  how  long  each  of  the  ob- 
jects being  measured  in  Pictures  E to  P is.  Show 
them  how  to  count  the  marks  from  left  to 
right.  In  Picture  E,  for  example,  they  count, 
“One  eighth,  two  eighths,  three  eighths,”  and 
then  say,  "The  length  is  three  eighths  of  an 
inch." 


1 Help  the  children  see  in  Picture  Q that  the 
key  measures  1 whole  inch  and  a fraction  of 
the  second  inch.  Help  them  see  this  additional 
fraction  as  | of  an  inch  and  that  the  total 
length  of  the  key  is  1|  inches.  You  might  also 
ask  them  to  check  to  see  if  the  key  measures 

inches. 

2 Continue  around  the  class,  giving  children  op- 
portunities to  measure  the  objects  shown  in 
Pictures  R to  Z. 

3 Have  children  compare  this  6-inch  ruler  with 
their  own  rulers.  If  they  have  foot  rulers,  help 
them  conclude  that  this  is  one  half  of  a foot. 
Then  let  children  measure  various  small  ob- 
jects, either  with  their  own  rulers  or  by  putting 
the  objects  alongside  this  ruler. 


B 


Now  you  should  be  able  to  use  fractions  when  you 
measure  with  a ruler. 


221 


198 


Thinking  straight 

Expanded  Notes  are  not  considered  necessory  for  this  lesson. 

Objectives 

The  child  learns  that  the  equality  of  fractional  parts 
does  not  depend  upon  the  shape  of  the  part.  He  also 
learns  that  the  same  numeral  may  be  used  to  represent 
fractions  of  unequal  things. 

Vocabulary 

New  words  page  222  shape* 

Comments 

' The  children  must  understand  that  the  terms  “one  half,” 
“one  fourth,”  etc.,  are  not  restricted  to  use  with  a partic- 
: ular  size  or  shape.  It  is  rather  common  for  children  to 
I have  two  misconceptions  about  fractional  parts.  For  ex- 
1 ample,  children  may  think  that  equal  fractional  parts 
I of  objects  must  all  be  alike  in  shape.  Thus,  they  believe 
! that  squares  may  be  divided  into  fourths  only  as  in 
j Figure  A or  only  as  in  Figure  B.  Children  must  learn  that 
it  does  not  matter  what  shape  the  fractional  part  is  as 
long  as  the  parts  of  the  same  object  are  equal.  Also, 


children  may  not  understand  that  one  fourth  of  some- 
thing may  be  very  small  or  very  large,  depending  on 
the  size  of  the  object  that  was  divided  into  fractional 
parts.  They  must  be  helped  to  see  that  the  idea  of  frac- 
tion involves  the  relation  of  a part  to  the  whole.  It  is 
the  relative  size  that  is  being  considered,  not  the  actual 
size  of  either  the  part  or  the  whole. 

An  excellent  way  of  getting  the  children  to  see  these 
things  is  to  let  them  draw  simple  geometric  figures,  di- 
vide them  into  equal  parts,  and  cut  them  apart  so  that 
the  segments  may  be  superimposed.  Let  them  use  rulers 
and  various  sized  circular  objects  to  draw  figures. 
Answers 

A No.  Yes  B Yes.  No  C No.  No  D Yes.  i 

O 

E Yes.  They  are  each  1 of  equal  sized  squares. 

F No.  The  two  papers  in  each  set  of  pictures  are  not 
always  divided  into  the  same  number  of  equal  parts 
(O,  P,  and  Q are  not). 

G No.  The  two  papers  in  each  set  of  pictures  are  not 
always  the  same  size  (M  is  not). 

H Yes  I No  J Yes 


□ In  the  top  row,  the  pieces  of  paper 
are  all  the  same  shape  and  size.  Each 
red  part  is  one  fourth  of  the  piece. 

Are  all  the  fourths  the  same  shape? 
Are  all  the  fourths  the  same  size? 

□ In  the  second  row  of  pictures,  are 
all  the  pieces  of  paper  the  same 

j|  shape?  Are  they  all  the  same  size? 

1 H In  the  second  row,  each  red  part 
j is  also  one  fourth  of  each  piece 
! of  paper.  Are  all  the  fourths  the  same 
I shape?  Are  they  all  the  same  size? 


01  Are  the  two  yellow  parts  in  Picture  L 
equal  in  size?  How  do  you  know?  gj 

□ Look  at  each  set  of  pictures  below. 

Are  you  sure  that  you  can  use  the  same 
numeral  to  tell  what  part  of  each  piece  EiJ 
of  paper  is  yellow?  Why? 

0 Look  at  each  set  of  pictures  below 
again.  Are  you  sure  that  the  yellow 
parts  of  each  piece  of  paper  are 
the  same  size?  How  do  you  know? 

Cl  Are  all  one  fourths  of  the  same  Q 
thing  the  same  size? 


jl  0 Can  you  use  the  same  numeral 
: to  tell  what  part  of  each  piece  of  paper 
. in  Picture  L below  is  yellow?  If  so, 

I what  numeral  would  you  use? 


J 

^ D 

D Are  all  one  fourths  of  different 
things  the  same  size? 

□ Are  all  one  thirds  of  the  same  thing 
the  same  size? 


1 Let  the  children  discuss  Pictures  A to  E and  an- 
swer the  questions  in  Exercise  A.  Be  sure  they 
give  reasons  for  their  answers.  Special  atten- 
tion should  be  given  to  Pictures  C and  E.  Have 
pupils  make  drawings  similar  to  the  pictures, 
cut  them  apart,  and  superimpose  the  sections. 

2 Use  the  same  procedures.  Let  pupils  make 
drawings  similar  to  Pictures  J and  K and  cut 
them  apart  to  verify  that  the  parts  are  equal. 

3 Encourage  active  discussion  of  C. 

4 Permit  adequate  discussion  of  this  exercise. 
Be  sure  the  children  understand  why  the  two 
yellow  segments  in  Picture  L are  equal  in  size 
though  different  in  shape. 

5 Use  similar  methods  with  Exercises  F and  G. 

6 The  children  should  support  their  answers  to 
Questions  H,  I,  and  J by  referring  to  the  pic- 
tures. These  answers  are  generalizations  of  the 
ideas  developed  in  this  lesson. 
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223-224 


Using  arithmetic 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  practices  solving  problems  of  the  types  taught 
in  this  book. 


L [7]+9=16 
M 25-[16]=9 
N [108] -72  = 36 
O 8-4=  [2] 
Keeping  skillful: 


P [17]  + 18  = 35 
Q $.75+ [$3.25]  =$4.00 
R 72^-6^=  [12] 


Vocabulary 

New  words  page  223  side*,  bone,  baked*,  trip* 

Comments 

This  set  of  problems  is  similar  to  previous  “Using  arith- 
metic’’ sections,  as  are  the  exercises  in  the  “Keeping 
skillful”  section.  The  same  procedures  used  with  the 
earlier  problem  sets  and  exercises  should  be  used  here. 

Answers 

Using  arithmetic: 

A 2 X $.75=  [$1.50] 

B 32-18=[14] 

C 6+4  + 5 + 3=[18] 

D 50-35=  [15] 

E $1.85  + $.69=[$2.54]  or 
$.69  + $1.85=[$2.54] 


(block  1) 

(block  2) 

(block  3) 

A 2453 

A 71 

A 29 

B 124 

B $93.48 

B 20  and  4 rm. 

C 1194 

C 94 

C 54  and  4 rm. 

D 1029 

D 806 

D 17 

E 1000 

E 177 

E 25 

F 182 

F 89 

F 53 

G 1166 

G 5394 

G 18  and  4 rm. 

H 257 

H 129 

(block  4) 

I 568 

I 93 

A 65  and  3 rm. 

J 1650 

J $17.85 

B 46 

K 992 

K 684 

C 63  and  9 rm. 

L 194 

L 200 

D 37 

M 1161 

M 17  and  1 rm. 

E 42  and  4 rm. 

N 16,224 

F 1 9 and  14  rm. 

F $.87- [$.29]  =3 
G 12-4=[3] 

H 24-16=  [8] 

I 24-[ll]  = 13 
J 15+18=[33] 

K 36- [9]  =4 


Using  arithmetic  q 

□ One  weekend  Bill  and  Ellen  Young 
helped  around  the  house.  Mr.  Young 
paid  each  of  them  $.75.  How  much  did 
the  2 children  earn? 

□ Ellen  helped  her  mother  by  taking 
her  baby  sister  for  a ride  in  her  buggy. 
As  she  walked  with  the  baby,  she 
counted  32  cars  and  18  trucks 

going  by.  She  counted  how  many  more 
cars  than  trucks? 

H Bill  helped  his  father  wash  windows. 
There  were  6 windows  on  one  side 
of  the  house,  4 on  the  second  side, 

5 on  the  third  side,  and  3 on  the  fourth 
side.  There  were  how  many  windows 
in  all  to  wash? 

□ It  took  Bill’s  father  50  minutes 
to  wash  the  windows  on  three  sides 
of  the  house.  It  took  Bill  35  minutes 
to  wash  them  on  one  side.  Bill  spent 
how  much  less  time  washing  windows 
than  his  father  did? 

□ Ellen  and  Bill  went  to  the  pet  store 
to  buy  a collar  and  a dish  for  their  dog. 
The  collar  cost  $1.85.  The  dish  cost 
69f!.  How  much  did  these  two  things 
cost? 

□ They  also  bought  3 rubber  bones 
for  their  dog.  The  3 bones  cost  $.87 
in  all.  How  much  did  each  bone  cost? 


223 


0 Ellen  washed  dishes  for  her  mother. 
She  washed  12  plates  and  4 cups.  She 
washed  how  many  times  as  many  plates 
as  cups? 

□ Mrs.  Young  baked  24  cupcakes. 

16  of  the  cupcakes  she  baked  were 
chocolate,  and  the  rest  were  plain  white 
cupcakes.  How  many  plain  white 
cupcakes  did  she  bake? 

n Ellen  helped  frost  the  24  cupcakes. 
After  she  had  frosted  some  of  them, 
there  were  13  left  to  frost.  How  many 
had  she  frosted? 

□ Bill  took  shoes  to  the  shoemaker 
for  his  father.  It  took  him  15  min. 

to  walk  to  the  shoemaker’s  and  18  min. 
to  walk  back.  How  long  in  all  did  it 
take  him  to  make  the  trip? 

□ It  took  Ellen  36  minutes  to  make 
4 beds  for  her  mother.  She  spent 
about  the  same  amount  of  time  making 
each  bed.  About  how  long  did  it  take 
her  to  make  one  bed? 

n Bill  and  his  father  raked  leaves 
in  the  yard.  Bill  picked  up  some  baskets 
of  leaves  in  the  morning.  In  the 
afternoon  he  picked  up  9 more 
baskets.  In  all  he  picked  up  16  baskets 
of  leaves.  How  many  had  he  picked  up 
in  the  morning? 


1 Without  previous  discussion,  ask  the  children 
to  work  Problems  A to  R (M  to  R are  on  page 
224).  Direct  them  first  to  write  the  equation 
with  the  screen  for  the  unknown  number,  then 
compute,  and,  finally,  rewrite  the  equation 
with  the  answer  in  place  of  the  screen.  Have 
them  label  their  problems  with  the  identify- 
ing letters  used  in  the  book. 
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n Mrs.  Young  told  Ellen  to  look  at 
some  magazines  and  to  throw  away 
the  old  ones.  Of  the  25  magazines 
[ Ellen  looked  at,  she  kept  9.  How  many 
did  she  throw  away? 

Cl  Mrs.  Young  wrapped  a birthday 
present  for  a friend.  After  she  had 
used  72  in.  of  ribbon  from  a spool, 

I she  found  she  had  36  in.  left.  How 
much  ribbon  was  on  the  spool  at  first? 

' H Mrs.  Young  asked  Ellen  to  help  her 
! set  the  table  for  the  evening  meal. 
Ellen  needed  4 forks  and  8 spoons 
for  the  table.  She  needed  how  many 
times  as  many  spoons  as  forks? 


□ Ellen  put  some  pictures  in  her 
scrapbook.  She  put  some  pictures 

in  the  scrapbook  before  lunch,  and  she 
put  in  18  more  after  lunch.  In  all,  she 
put  35  pictures  in  the  scrapbook.  How 
many  had  she  put  in  before  lunch? 

0 A small  camera  that  Ellen  wanted 
to  buy  cost  $4.00.  How  much  money 
did  she  need  to  put  with  the  75^  that 
she  had  earned  so  that  she  could  buy 
the  camera? 

□ Bill  spent  72^  of  the  money  that 
he  had  earned  for  colored  pencils. 

Each  pencil  cost  6?!.  How  many  colored 
pencils  did  Bill  buy? 


n 

Keeping  skillful 

Find  the  sum. 

A 

■ -+-829  = 900 

□ 

87-^B  = 3 

A 

892,  643,  918 

B 

38X$2.46  = B 

□ 

124-H6  = B 

28,  16,  43,  37 

C 

846-HB  = 9 

B 

490^9  = H 

606,  125,  463 

D 

1170-364=a 

□ 

68 -^■  = 4 

f 

D 

711,233,85 

E 

462-8  = 285 

B 

175-H7  = B 

E 

540,  300,  160 

F 

614-FB  = 703 

□ 

424-HB  = 8 

F 

81,  38,  19,  44 

G 

62  X 87  = a 

0 

94^5  = B 

361,  288,  517 

H 

317-8=188 

1 H 

14,  86,  92,  65 

1 

744^B  = 8 

Q 

1563-H24  = B 

473,  28,  67 

J 

17X$1.05  = B 

□ 

874-f-19  = B 0 

i J 

916,  434,  300 

K 

■ -281=403 

B 

891-l-14  = H 

i 

638,  245,  109 

L 

■ +-317  = 517 

a 

888-H24  = » 

1 t 

21,  54,  86,  33 

M 

69^4  = a 

Q 

2734-t-65  = B 

M 

518,  349,  294 

N 

39X416  = H 

□ 

1040  4- 54  = ■ 
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1 Let  the  children  check  their  work  on  Problems 
A to  R (A  to  L are  on  page  223)  by  comparing 
it  with  the  equations  and  answers  you  provide 
for  them.  Discuss  thoroughly  any  problems 
that  caused  trouble  for  a majority  of  the  chil- 
dren. 

2 You  may  use  all  four  of  these  blocks  of  exer- 
cises or  select  the  blocks  that  will  give  the 
children  the  type  of  practice  they  need  most. 
Be  sure  to  provide  answers  so  that  the  children 
can  verify  their  work,  and  discuss  any  exer- 
cises that  cause  trouble. 

3 Omit  this  block  of  work  if  division  by  two- 
figure  numbers  has  not  been  taught. 


Side  trip;  Keeping  skillful 

' Expanded  Notes  are  not  considered  necessary  for  these  lessons. 

Objectives 

The  child  learns  Roman  numerals  from  I through  XXXIX. 
He  also  practices  the  four  processes. 

Vocabulary 

New  words  page  225  letters*,  Roman 

Comments 

I Although  the  child  will  encounter  Roman  numerals  only 
rarely  and  in  a few  very  restricted  situations,  he  should, 
of  course,  be  able  to  read  and  interpret  them.  In  this 
lesson  he  is  taught  Roman  numbers  to  XXXIX  only.  All 
the  numerals  through  39  can  be  made  by  using  three 
letters,  I,  V,  and  X.  Here  the  child  is  introduced  to  these 
; Roman  numerals  and  is  taught  to  recognize  them  and 
i write  them.  The  principles  of  the  Roman  number  nota- 
I tion  will  be  taught  in  a later  grade.  You  might  point  out 
that  Roman  numerals  were  used  primarily  for  counting 
I and  labeling. 


Answers 

Side  trip: 

(block  2) 

(block  3) 

A 4 

A XXIV 

I XXV 

B 12 

B XVI 

J XXXVl 

C 34 

C VII 

K IV 

D 15 

D XXXIII 

L XIX 

E 3 

E XIII 

M XXXIX 

F 8 

F IX 

N XX 

G 19 

G XXVIII 

O XV 

H 26 

H V 

Keeping  skillful: 

(block  1) 

(block  2) 

(block  3) 

A 52  and  8 rm. 

A 

215  G 5622 

A 15  and  22  rm. 

B 54 

B 

81  H 207 

B 40  and  3 rm. 

C 14  and  1 rm. 

C 

86  I 678 

C 3 and  32  rm. 

D 80 

D 

714  J 3027 

D 10  and  30  rm. 

E 76  and  1 rm. 

E 

123  K 21 

E 40 

F 19 

F 

166  L 821 

F 16  and  15  rm. 

Lesson  briefs  225 

Side  trip 


225 


□ Look -at  the  picture.  Letters  are 
used  for  numerals.  Numerals  like 
these  are  called  Roman  numerals. 

□ Look  at  the  numerals  below.  What 
is  the  Roman  numeral  for  1?  For  5? 

EJ  For  10? 


□ 


Read  the  numerals  in  the  picture 


□ 


□ What  is  the  Roman  numeral  for  20? 
This  numeral  means  2 tens.  XXI,  or 

21,  means  2 tens  and  1.  XXII,  or  22,  0 
means  2 tens  and  2.  Now  write 
the  Roman  numerals  for  21  to  29. 

□ What  is  the  Roman  numeral  for  30? 
This  numeral  means  3 tens.  XXXI,  or 

31,  means  ■ tens  and  ■.  XXXII,  or 

32,  means  ■ tens  and  ■.  Now  write 
the  Roman  numerals  for  31  to  39. 


0 XI  means  1 ten  and  1,  or  ■.  Now 
write  the  Roman  numerals  for  11  to  19. 


□ 


H Find  the  Roman  numeral  for  4. 
Find  the  Roman  numeral  for  6.  How 
are  these  numerals  different? 


1 

1 

VI 

6 

XX 

20 

11 

2 

VII 

7 

XXI 

21 

III 

3 

VIII 

8 

XXII 

22 

IV 

4 

IX 

9 

XXX 

30 

V 

5 

X 

10 

XXXI 

31 

Read  these  Roman  numerals. 

A IV  B XII  c XXXIV  D XV 

E III  F VIII  G XIX  H XXVI 

Write  with  Roman  numerals. 

□ 24  □ 16  B 7 □ 33  B 13 

□ 9 0 28  □ 5 D 25  □ 36 

□ 4 n 19  121  39  □ 20  0 15 


a 

□ 


Keeping  skillful  q 

A 476-;-9  = B □ * + 385  = 600 
Qb  378-5-*  = 7 □ 217-136=* 

c 29H-2  = * B 35  + *=121 
D 640^*  = 8 □ *-412  = 302 

E 305H-4=*  B 36  + 87  = * 

F 114^*  = 6 B 209-*  = 43 


0 6800-1178=* 
m *+107  = 314 
D *-255  = 423 

□ 3712-685  = * 

□ * + 89=110 

□ 684+137  = * 


EB 

□ 382^24  = * 

□ 763-4-19  = * 

B 16lH-43  = * 

0 610-4-58  = * 

B 680-4-17  = * 

B 59lH-36  = * 
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1 Direct  attention  to  the  picture  and  read  Exer- 
cise A.  Ask  the  children  where  they  have  seen 
Roman  numerals.  Explain  why  they  are  so 
called. 

2 Read  and  discuss  this  exercise.  Write  the  three 
letters  I,  V,  and  X on  the  board.  Be  sure  the 
children  know  what  each  stands  for. 

3 Let  the  children  discover  by  using  this  table 
that  the  other  numerals  are  made  by  combin- 
ing these  letters. 

4 Use  Exercise  D orally. 

5 Be  sure  the  children  understand  that  the  num- 
bers in  the  20  decade  are  made  by  using  two 
X's  followed  by  the  numerals  through  nine. 
Let  them  discover  the  same  for  the  30  decade. 

6 This  may  be  done  on  the  board  or  on  paper. 

7 Let  the  children  take  turns  reading  these. 

8 These  may  be  done  on  paper  or  on  the  board. 

9 Use  these  exercises  for  written  work. 

1 0 These  exercises  are  for  those  pupils  who  have 
learned  to  divide  by  two-figure  numbers. 
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226-227 


Moving  forward 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  about  the  mile. 


Vocabulary 

New  words  page  226  mile*,  clocks*,  lives*,  step*; 
page  227  train* 

Comments 

The  child's  idea  of  the  mile  should  be  closely  related 
to  familiar  distances  in  his  environment.  When  the  child 
thinks  of  a mile,  he  should  not  only  have  a reasonably 
accurate  idea  of  the  distance,  but  he  should  also  have 
some  idea  of  the  time  it  takes  to  cover  that  distance  in 
familiar  ways  such  as  by  walking,  riding  in  an  automo- 
bile in  town  and  on  the  highway,  traveling  by  streetcar 
or  bus,  or  by  train.  The  pictures  and  activities  in  this 
lesson  have  been  designed  to  help  him  think  in  this  way. 

Discuss  in  class  the  number  of  blocks  to  the  mile  in 
your  town,  and  have  the  children  work  out  distances  in 


their  own  neighborhoods  of  about  a mile — from  their 
homes  to  the  school,  a certain  store,  the  home  of  a 
friend,  from  one  street  or  road  to  another,  from  the 
school  to  the  library  or  church,  etc.  Encourage  the  chil- 
dren to  establish  several  such  sets  of  familiar  places 
that  are  a mile  apart  and  let  them  discuss  them  in  class. 
Then  ask  children  to  find  out  how  long  it  takes  them  to 
walk  these  distances  at  their  normal  rate. 

Have  them  compare  the  length  of  time  it  would 
take  to  travel  the  same  distance  by  foot  with  the  time 
it  would  take  to  travel  it  by  automobile  or  bicycle. 
Some  references  might  be  made  to  the  automobile 
odometer  as  an  instrument  for  recording  the  number  of 
miles  traveled  and  to  the  speedometer  as  an  instrument 
for  showing  the  speed,  which  depends  upon  the  time 
it  takes  to  travel  a mile. 

The  children  should  learn  one  new  fact  in  this  les- 
son. That  is,  that  a mile  is  5280  feet.  The  number  of 
yards  in  a mile  is  also  given.  In  this  lesson  the  children 
also  begin  to  compute,  using  distances. 


Answers 


Moving  forward: 

A 1 mile 

B 1 mile 

C 20  minutes 

E — 

F 2 feet 

G Yes.  He  had  walked  5280  feet. 

D — H — 

I Yes.  It  is  5289  feet  long. 

J Yes.  There  are  3 feet  in  a yard 

and  3X1760=5280. 

K 6 miles 

L 12  miles 

M 6 miles;  2 miles 

N 4 miles 

Keeping  skillful: 
(block  1) 

(block  2) 

(block  3) 

A 29 

A 5040 

A 245 

B 34  and  6 rm. 

B 4598 

B 5799 

C 68  and  8 rm. 

C 3745 

C 44 

D 30  and  1 rm. 

D 3784 

D 1288 

E 93 

E 13,440 

E 2640 

F 64 

F 4800 

F 647 

Moving  forward 


Now  you  will  learn  something  new  about  measurement. 
You  will  learn  about  the  mile. 


>5. 


□ 


□ 


□ In  Picture  A,  how  high  is  the  airplane  flying? 

□ Picture  B shows  Tony's  home  and  school.  How  far 
does  Tony  have  to  go  to  school? 

H The  clocks  in  Picture  B show  the  time  when  Tony 
left  home  and  when  he  got  to  school.  How  long  did  it 
take  Tony  to  walk  the  mile  to  school? 

□ Where  Tony  lives,  8 blocks  are  equal  to  1 mile. 
How  many  blocks  equal  1 mile  where  you  live? 

Q About  how  long  does  it  take  you  to  walk  1 mile? 


B Picture  C shows  the  length  of  Tony’s  step.  His  step 
is  about  how  long? 

E Picture  C also  shows  what  Tony  used  to  count 
his  steps  one  day.  By  noon  he  had  taken  2640  steps. 
If  each  step  was  about  2 ft.  long,  had  he  walked  about 
1 mile?  How  do  you  know? 


□ 


IS  Each  of  your  steps  is  about  how  long? 


m 

1 Discuss  what  a plane  looks  like  from  the 
ground  when  it  is  flying  a mile  high.  Ask  pupils 
how  a plane  would  look  from  the  ground  if 
it  were  two  or  three  miles  in  the  air.  If  any  of 
them  have  flown,  let  them  tell  about  it. 

2 Let  the  children  look  at  the  picture  and  discuss 
Questions  B through  E.  Be  sure  each  child  has 
a good  idea  of  how  long  a mile  is  in  terms  of 
at  least  one  familiar  distance  and  knows  about 
how  long  it  takes  him  to  walk  one  mile. 

3 Have  children  answer  Questions  F and  G. 

4 Have  the  children  measure  the  length  of  their 
normal  walking  step  and  figure  out  about  how 
many  steps  they  would  take  in  a mile.  All  the 
computation  should  be  very  approximate  and 
not  involve  any  fractions.  Get  them  to  see  that 
they  do  not  need  to  know  exactly  how  many 
steps  they  take  in  a mile,  that  this  is  a situ- 
ation in  which  an  approximation  is  adequate. 


Lesson  briefs  226-227 


_ D There  are  123  cars  in  the  train 
U in  Picture  D.  Each  car  is  43  feet  long. 
Is  the  train  about  1 mile  long?  How  do 
you  know? 

D There  are  1760  yards  in  a mile. 
CJ  Is  this  equal  to  5280  feet?  How  do  you 
know? 

□ Look  at  Picture  E.  The  red  house 
is  how  far  from  the  yellow  house? 


n Now  look  at  Picture  F.  John  rode 
his  bicycle  from  the  Whites’  house 
to  the  Blocks'  house.  How  many  miles 
did  he  ride? 

13  In  Picture  G,  David’s  house  is  Q 
how  far  from  the  playground?  Tony’s 
house  is  how  far  from  the  playground? 

□ David’s  house  is  how  far 
from  Tony’s  house? 


Now  you  should  know  what  we  mean  by  a mile. 


Keeping  skillful  ® 


A 87H-B  = 3 
B 244-H7  = B 
c 620h-9  = B 
D 61H-2  = B 
E 465H-a=5 
F 384-^H  = 6 


A 60X84  = B 
B 242X19  = B 
C 35X  107  = * 
D 88X43  = * 

E 240X56=* 
F 12X400  = * 


□ *+1235=1480 

□ 6613-814  = * 

B 56  + H=100 

13  817  + 396  + 75  = * 

□ *-1202=1438 

□ 911-*  = 264 
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1 Have  pupils  find  the  ansv^er  to  Question  I. 

2 Discuss  w'ith  the  children  how  they  would  find 
the  number  of  yards  there  are  in  a mile.  Have 
them  answer  the  two  questions  in  Exercise  J. 

3 Let  the  pupils  discuss  what  they  would  do  to 
find  the  answer  to  Questions  K and  L,  and  let 
them  explain  why. 

4 Ask  the  children  to  answer  Questions  M and  N 
and  to  explain  how  they  found  their  answers. 
If  necessary,  let  them  select  locations  along 
one  side  of  the  room  to  represent  the  play- 
ground, Tony's  house,  and  David's  house,  and 
use  these  locations  to  help  explain  their  an- 
swer to  Exercise  N. 

5 Tell  the  children  to  find  the  answers.  Let  them 
verify  their  work  from  answers  furnished  by 
you.  Then  discuss  any  examples  that  caused 
trouble. 
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228-229  Moving  forward 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  about  the  ton. 


Vocabulary 

New  words  page  228  ton,  elevator*,  bridge*;  page 
229  coal* 


Comments 

The  essential  thing  for  the  children  to  learn  in  this 
lesson  is  that  a ton  of  one  material  is  not  necessarily 
the  same  bulk  as  a ton  of  another  material  and  that  a 
given  amount  in  weight  of  a "heavy”  material  is  less  in 
bulk  than  the  same  amount  in  weight  of  a "light”  ma- 
terial. 

The  first  three  pictures  on  page  228  show  the  differ- 
ences in  bulk  of  a ton  of  hay,  of  coal,  and  of  stone. 
There  should  be  some  discussion  of  what  materials  are 
weighed  in  tons.  Discuss  also  why  load  limits  are  put 
on  elevators,  bridges,  streets,  etc. 


Answers 

Moving  forward; 

A Pile  A;  Pile  C 

B Because  hay  is  lighter  than  coal,  and  it  takes  a 
larger  pile  to  make  the  same  amount  by  weight. 

C Because  the  materials  are  different. 

D No  E No  F No 

G No.  Because  it  is  too  heavy  for  the  bridge. 

H It  is  3 tons  too  heavy.  It  is  6000  pounds  too  heavy. 
I 6000  lb.  J Yes.  Because  a ton  is  2000  lb.  K 5 tons. 
L Yes.  Because  the  weight  of  the  truck  and  the  coal  is 
exactly  the  same  as  the  load  limit. 

M 5990  1b.  N More;  3990  lb.  O 10,000  lb.  More 
P No.  Because  it  weighs  more  than  5 tons. 


Keeping  skillful: 

A 573 

F 203 

K 4350 

B 33,120 

G 13and4rm. 

L 218 

C 810 

H 238 

M 649 

D 681 

I 47 

N 167 

E 72  and  4 rm. 

J 4862 

O 95 

On  pages  228  and  229  you  will  learn  more 
about  everyday  uses  of  measurement. 


2000  pounds  = 1 ton  O 


2000  lb.  = 1 T. 


B 


□ Each  pile  in  Pictures  A,  B,  and  C weighs  1 ton. 
Which  pile  is  largest?  Which  is  smallest? 

□ Why  is  the  pile  in  Picture  A larger  than  the  pile 
in  Picture  B? 

B Why  are  all  the  piles  different  in  size? 

□ Should  the  elevator  in  Picture  D carry 
as  much  as  T.? 

B Imagine  that  each  person  in  the  elevator 
weighs  175  lb.  Is  the  elevator  carrying  too  many 
persons? 

□ Should  the  elevator  carry  as  many  as 

12  persons?  Again  imagine  that  each  person 
in  the  elevator  weighs  175  lb. 

0 In  Picture  E the  truck  and  the  stone  together 
weigh  16,000  lb.  Should  the  truck  go  over 
the  bridge?  Why  or  why  not? 

H The  truck  is  how  many  tons  too  heavy 
for  the  bridge?  The  truck  is  how  many  pounds 
too  heavy? 


D The  coal  truck  ir\  Picture  F weighs 
how  many  pounds? 

□ Does  the  truck  weigh  exactly  3 T.? 
How  do  you  know? 

□ Imagine  that  the  truck  has  2 tons 
of  coal  in  it.  How  much  would  the  truck 
and  the  coal  weigh  altogether? 

n Should  this  truck  with  the  coal  go 
over  the  bridge  shown  in  Picture  E? 
Why  or  why  not? 


n Look  at  Picture  G.  How  many  pounds 
of  coal  are  in  the  truck? 

Cl  Is  this  amount  of  coal  more  than 
or  less  than  1 ton?  How  much  more  or 
less  than  1 ton  is  it? 

B How  many  pounds  are  there  in  5 
tons?  Do  the  truck  and  the  coal  togetherH 
weigh  more  or  less  than  5 tons? 

□ Should  the  truck  go  over  the  bridge 
shown  in  Picture  E?  Why  or  why  not? 


Now  you  should  know  how  the  ton  is  used 
in  measurement. 


Keeping  skillful 


36+  117  + 420  = 
720X46  = B 
-621  = 189 
D 840- 159  = H 
364 -^5  = H 


F §+197  = 400 
G 95-^7  = B 
H 300-S  = 62 
1 63  + g=110 
J §-762  = 4100 


K 50X87  = § 

L S + 212  = 430 
M 758-B=109 
N 642  + B = 809 
o 855 -^-B  = 9 


229 
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1 Use  Exercises  A to  C to  have  the  children  ar- 
rive at  the  conclusion  that  tons  of  different 
materials  will  vary  in  bulk,  according  to  wheth- 
er the  material  is  “light,”  like  hay,  or  “heavy,” 
like  stone.  Also  discuss  what  is  weighed  in 
tons  and  what  is  weighed  only  in  pounds.  The 
children  might  watch  for  references  to  tons  in 
the  newspapers. 

2 Use  Exercises  D to  F to  establish  the  idea  of 
load  limits  in  elevators.  Ask  the  children  why 
there  are  load  limits,  and  develop  the  safety 
aspects  of  this  question.  Let  them  figure  out 
how  many  children  could  ride  in  the  elevator 
in  Picture  D. 

3 Discuss  weight  limits  on  bridges,  using  Picture 
E and  Exercises  G and  H.  Let  the  children  talk 
about  bridges  in  their  neighborhoods  or  ones 
that  they  have  seen  or  know  about,  and  wheth- 
er or  not  they  have  weight  limits  and  why. 
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1 Have  the  children  answer  Questions  I to  N. 
Get  them  to  see  that  they  can  find  the  weight 
of  the  load  on  a truck  or  other  vehicle  by 
weighing  it  empty,  then  loading  it  and  weigh- 
ing it  with  the  load,  and  then  subtracting  the 
two  weights.  Ask  the  children  to  watch  for 
trucks  in  their  neighborhoods  and  to  notice  any 
markings  on  them  that  tell  how  much  the  trucks 
can  haul. 

2 Let  the  children  answer  Questions  O and  P. 

3 After  the  children  have  worked  these  exercises, 
supply  answers  for  them  to  verify  their  work. 
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Lesson  briefs  228-229 


230-231 


Moving  forward 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  more  about  liquid  measures.  He  learns 
the  meaning  of  the  fluid  ounce  and  the  tablespoon  in 
terms  of  the  cup,  pint,  and  quart. 


Vocabulary 

New  words  page  230  fluid 


Comments 

In  everyday  experiences  the  child  frequently  encounters 
situations  in  which  the  fluid  ounce  is  used.  Cans  and 
bottles  of  juices  from  the  grocery  store  are  labeled  in 
this  way,  medicine  is  measured  by  the  fluid  ounce,  and 
many  measuring  cups  and  bottles  are  marked  in  ounces. 
The  tablespoonful  should  also  be  a familiar  measure 
because  of  its  frequent  use  in  cooking. 

In  this  lesson  the  child  learns  the  equivalents  of 
tablespoonfuls  to  fluid  ounces,  and  of  fluid  ounces  to 
cups,  pints,  and  quarts.  The  cup  used  here  is  the  stand- 
ard eight-ounce  measuring  cup,  of  course,  and  the  dis- 
tinction between  it  and  the  tea  cup  or  coffee  cup  for 
table  use  must  be  made  clear.  Ask  the  children  to  find 
out  how  much  the  drinking  cups  they  use  at  home  hold 
(usually  about  six  ounces),  and  establish  the  difference 
between  the  capacity  of  those  cups  and  the  standard 
measuring  cup.  Have  available  in  the  classroom  measur- 
ing cups  marked  in  ounces  and  also  in  fractions  of  a 
cup,  a tablespoon  (part  of  a set  of  standard  measuring 
spoons),  some  bottles  of  one-ounce  and  two-ounce  ca- 
pacity, and  an  assortment  of  pint  and  quart  containers. 
Let  the  children  practice  judging  capacity  in  terms  of 
ounces,  cups,  pints,  and  quarts.  Be  sure  the  children 
do  not  confuse  the  fluid  ounce  with  the  weight  ounce. 
Tell  them  that  a fluid  ounce  of  water  weighs  an  ounce, 
but  that  this  is  not  necessarily  true  of  other  liquids. 
Some  fluid  ounces  of  other  things  weigh  more  or  less 
than  an  ounce. 

Answers 

(block  1) 

A 2 B 12  C 8 D 16  E In  ounces 
F Not  in  the  picture,  but  you  can  look  at  the  large 
picture  of  the  one-ounce  bottle  above  and  see  that 
one  tablespoonful  of  liquid  has  been  poured  into  it 


and  see  that  in  the  small  picture  below,  the  bottle 
has  been  emptied  into  the  cup.  So  the  cup  has  one 
tablespoonful  or  one-half  ounce  of  liquid  in  it. 

G In  halves  and  quarters  of  a cup 
H In  thirds  of  a cup  I More 
J 2 cups  = 1 pint;  16  fluid  ounces. 

K 18  fluid  ounces  L 30  tbs.;  more;  7 oz.  more 

M 26  fluid  ounces  N 6 fluid  ounces;  less 

O 12  tablespoonfuls 
P 6 pints;  12  cups;  96  fluid  ounces 
Q 32  fluid  ounces;  46  fluid  ounces 


(block  2) 

A 2 

D 10 

G 4 

J 64 

B 6 

E 16 

H 3 

C 2 

F 32 

I 4 
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Moving  forward  In  this  lesson  you  will  learn  more  about  how  liquids 

are  measured. 


I tablespoonfuls  = 1 fluid  ounce 
2 tbs.  = 1 fl.  oz. 


□ The  bottle  in  Picture  A holds 

1 fluid  ounce.  How  many  tablespoonfuls 
does  it  hold? 

□ How  many  tablespoonfuls  would  fill 
a 6-ounce  bottle? 

□ Look  at  Picture  B.  How  many 
fluid  ounces  would  fill  1 cup? 

□ How  many  tablespoonfuls  would  fill 
1 cup? 

B How  is  the  first  cup  marked? 

□ Can  you  tell  exactly  how  much  has  been 
poured  into  the  first  cup? 

S How  is  the  second  cup  marked? 

(D  How  is  the  third  cup  marked? 

D Is  one  third  of  a cup  more  than  or  less 
than  one  fourth  of  a cup? 


I 


! 


□ Look  at  Picture  C.  How  many  cups  O 
equal  1 pint?  One  pint  equals  how  many 
fluid  ounces? 

□ How  many  fluid  ounces  will  the  can 
in  Picture  D hold? 


2 cups  = 1 pint 


2 c.  = 1 pt. 


□ How  many  tablespoonfuls  would  fill 
the  can  in  Picture  E?  Is  that  amount 
more  than  or  less  than  1 cup?  How  much 
more  or  less  is  it? 


1 pt.  2 fl.  02.  □ 


1 pt.  10  fl.  oz.  □ 


15  fl.  oz. 


B 


6 fl.  oz. 


n How  many  fluid  ounces  will  the  can 
in  Picture  F hold? 

□ In  Picture  G,  how  many  fluid  ounces 
does  the  can  hold?  Does  it  hold  more  than 
or  less  than  1 cup? 

0 How  many  tablespoonfuls  will  the  can 
in  Picture  G hold? 

□ Look  at  Picture  H.  How  many  pints  will 
this  can  hold?  How  many  cups  will  it  hold? 
How  many  fluid  ounces  will  it  hold? 


3qt.  m 


1 qt.  14 fl.  oz.  n 


0 Look  at  Picture  I.  There  are  how  many 
fluid  ounces  in  a quart?  How  many  fluid 
ounces  will  this  can  hold? 

A 4 c.  = B pt.0  F 4 c.  = ■ fl.  oz. 

B a pt.  = 12  C-.  G H fl.  oz.  = 8 tbs. 
c 16  fl.  oz.  = ■ c.  H S c.  = 24  fl.  oz. 
D a c.  = 5 pt.  I 16  c.  = a qt. 

E 8 fl.  oz.  = B tbs.  j 16  qt.  = B c. 


Now  you  should  understand  the  fluid  ounce 
and  the  cup  as  they  are  used  in  measurement. 


231 


1 Have  the  children  ans'A'er  Exercises  A and  B. 
If  they  need  to  use  pencil  and  paper  to  work 
out  any  of  the  equivalents  in  these  exercises, 
let  them.  If  possible,  have  medicine  bottles 
of  various  sizes  in  the  classroom  and  use  them 
to  give  the  children  experiences  in  measuring 
tablespoonfuls  and  ounces.  Be  sure  that  the 
children  understand  that  the  hand,  tablespoon, 
and  one-ounce  bottle  in  Picture  A are  life  size. 

2 Be  sure  the  children  realize  that  the  bottle 
and  hand  in  Picture  B are  the  same  as  those 
in  Picture  A,  only  on  a smaller  scale.  Make 
clear,  by  using  real  containers,  that  there  is 
a difference  between  a standard  measuring 
cup,  such  as  shown  here,  and  an  ordinary  cof- 
fee cup  or  tea  cup.  Let  the  children  answer 
and  discuss  Exercises  C to  I. 


1 To  help  the  children  answer  and  discuss  Exer- 
cises J through  Q,  use  containers  of  various 
sizes  as  much  as  possible  to  supplement  the 
pictures  and  text.  Permit  children  to  use  pencil 
and  paper  to  work  out  the  answers  to  the  ques- 
tions if  they  need  to. 

2 Ask  the  children  to  write  the  answers  to  Ex- 
ercises A to  J.  Then  let  them  verify  their  work 
and  discuss  any  exercises  that  caused  difficulty. 
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232-233 


Moving  forward 


Expanded  Notes  are  not  considered  necessary  for  this  lesson. 


Objectives 

The  child  learns  the  meaning  and  use  of  the  dry  meas- 
ures pint,  quart,  peck,  and  bushel. 


Vocabulary 

New  words  page  232  dry*,  peck,  bushel*;  page  233 
potatoes* 


Comments 

Dry  measures  such  as  pints,  quarts,  pecks,  and  bushels 
are  no  longer  in  wide  use.  However,  children  do  need 
to  know  about  them  because  they  will  see  references 
to  them  in  reading.  Children  who  live  on  farms  will 
find  dry  measures  still  in  use  and  the  names  of  these 
measures  a ‘part  of  their  everyday  speaking  vocabulary. 

Most  of  the  material  that  is  measured  in  dry  measures 
is  really  weighed.  State  laws  define  the  legal  weight 
of  a bushel  of  the  different  kinds  of  products  in  terms 
of  pounds,  and  these  weights  may  vary  from  state  to 
state.  Children  must  understand  that  there  is  a differ- 


ence in  capacity  between  dry  pints  and  liquid  pints  and 
dry  quarts  and  liquid  quarts.  The  dry  units  are  larger. 

Answers 

(block  1) 

A They  are  larger.  The  dry  pint;  the  dry  quart 
B They  measure  dry  materials.  C No.  Yes 
D Blueberries,  currants,  strawberries,  gooseberries,  etc. 
E Milk,  ice  cream,  cider,  paint,  gasoline,  etc. 

F 8qt. 

G No.  Each  liquid  quart  is  smaller  than  a dry  quart. 

H Potatoes,  apples,  onions,  etc.  I 4 pk. 

J Oats,  wheat,  etc.  Yes  K 32  qt.  L 64  pt. 

M 15  lb.  No.  The  size  of  the  potatoes  may  vary. 

N 61  lb.  Yes 

O  49  lb.  No.  The  apples  may  vary  in  size  and  weight. 
P They  can  be  measured  more  accurately  in  pounds. 


(block  2) 

A 16 

E 4 

I 25 

M 8 

Q 64 

U 

16 

B 1 

F 112 

J 24 

N 3 

R 5 

V 

60 

C 32 

G 2 

K 4000 

O 128 

S 40 

D 1 

H 144 

L 4 

P 32 

T 16 

Moving  forward 


The  pint  and  quart  that  you  have  learned  about  are 
called  liquid  measures  because  they  measure  liquids. 
You  will  now  learn  about  dry  measures. 


□ Look  at  Picture  A.  The  dry  pint  and 
quart  are  used  for  measuring  things  like 
berries  and  beans.  How  are  the  dry  pint 
and  quart  different  from  the  liquid  pint 
and  quart?  Which  pint  looks  larger? 
Which  quart  looks  larger? 


□ 


□ Why  are  the  dry  pint  and  quart  called 
dry  measures? 


□ Should  you  use  the  dry  pint  and  quart 
to  measure  milk?  To  measure  popcorn? 


□ Name  some  other  things  that  might  be 
measured  by  the  dry  pint  and  quart. 


Q Name  some  things  that  you  would 
measure  by  the  liquid  pint  and  quart. 


□ Now  look  at  Picture  B.  How  many  dry 
quarts  are  in  one  peck? 


4 pecks  = 1 bushel 

4 pk.  = 1 bu.  B 
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B Would  8 liquid  quarts  fill  a peck 
measure?  Why  or  why  not? 

Ill  Name  some  things  that  might  be 
measured  by  the  peck. 

□ Picture  C shows  a bushel.  How  many 
pecks  are  there  in  one  bushel? 

□ Name  some  things  that  might  be 
measured  by  the  bushel.  Would  you 
measure  the  same  things  by  the  bushel 
that  you  would  measure  by  the  peck? 


m 

1 Use  Questions  A to  E orally  to  help  pupils 
conclude  that  dry  measures  are  larger  than 
liquid  measures  and  to  discover  some  of  the 
things  that  are  measured  by  each. 

2 With  the  aid  of  Picture  B and  Exercises  F,  G, 
and  H,  help  pupils  to  discover  that  8 dry 
quarts  equal  1 peck  and  to  consider  what 
things  might  be  measured  in  pecks. 

3 Let  pupils  look  at  Picture  C to  discover  that 
4 pecks  equal  1 bushel.  Then  have  them  an- 
swer Exercises  I and  J. 


□ Look  at  Picture  D.  The  large  box  holds  1 bushel. 
There  are  how  many  dry  quarts  in  a bushel? 


n How  many  dry  pints  are  there  in  a bushel? 


Qj  □ Look  at  Picture  E.  How  much  does  the  peck 
_ of  potatoes  weigh?  Would  there  always  be  the  same 
number  of  potatoes  in  a peck?  Why  do  you  think  so? 


□ 


E How  much  does  the  bushel  of  corn  in  Picture  F 
weigh?  Could  a farmer  have  one  full  bushel  basket 
of  corn  that  weighed  55  lb.  and  another  bushel 
basket  just  as  full  that  weighed  62  lb.? 


B How  much  does  the  bushel  basket  of  apples 
in  Picture  G weigh?  Does  a bushel  basket  full 
of  apples  always  weigh  49  lb.?  Why  or  why  not? 


□ 


□ Dry  foods  like  beans  and  sugar  are  more  often 
sold  by  the  pound  than  by  the  quart,  peck, 
or  bushel.  Why? 


B 


A 4 bu.  = ■ pk. 

B 2000  lb.  = ■ T.  B 
c 2pt.  = Bfl.  oz. 

D 32  qt.  = ■ bu. 

E 8 c.  = ■ pt. 

F 7 lb.  = H oz. 

G 16  qt.  = ■ pk. 

H 36  bu.  = ■ pk. 

I 100  qt.  = e gal. 

J 3 pk.  = ■ qt. 

K 2T.  = *lb. 


i 1 qt.  = ■ c. 

M 4pt.  = Sc. 

N 24  fl.  oz.  = a c. 
o 4 bu.  = E qt. 
p 64  tbs.  = ■ fl.  oz. 
Q 8 c.  = a fl.  oz. 

R 20  pk.  = ■ bu. 
s 5 c.  = E fl.  oz. 

T 32tbs.  = Bfl.  oz. 
u 8 fl.  oz.  = E tbs. 

V 5 doz.  = B things 


Now  you  should  understand  how  dry  measures  are 
different  from  liquid  measures. 
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1 Identify  Picture  D as  a crate  filled  with  boxes 
of  strawberries,  each  box  holding  a quart. 
Pupils  should  answer  Exercise  K by  referring 
to  Picture  D.  To  answer  Exercise  L they  may 
have  to  refer  to  both  Pictures  A and  D. 

2 Pupils  should  realize  that  the  weight  scale  in 
Picture  E shows  pound  measurements.  They 
should  give  their  answer  to  Exercise  M accord- 
ingly. 

3 Let  pupils  use  Picture  F in  answering  Exercise 
N.  Encourage  discussion  of  the  last  question. 

4 Tell  pupils  to  get  their  answer  for  the  first  part 
of  Exercise  O from  Picture  G.  Let  the  class  dis- 
cuss the  last  two  parts  thoroughly. 

5 Class  discussion  of  this  exercise  should  elicit 
an  answer  similar  to  the  one  given  in  the  an- 
swer key. 

6 Exercises  A to  V may  be  treated  orally  or  as 
written  work. 


234-236  Exploring  problems 


i Expanded  Notes  for  this  lesson  are  on  pages  327-328. 

I Objectives 

The  child  learns  the  meaning  of  average.  He  learns  to 
make  two  equations  to  solve  problems  that  involve  find- 
ing the  average. 


j Vocabulary 

I New  words  page  234  suppose*,  average,  per;  page 
i 236  spelling 

I Comments 

! To  find  the  average  usually  involves  two  steps  in  prob- 
' lem  solving.  First,  the  child  has  to  add  to  find  the  total 
1 amount.  When  he  finds  this  sum,  he  must  use  it  in 
i making  the  equation  for  the  second  step.  The  second 
I equation  is  a partitive  division  equation  which  is  used 
j to  find  the  average. 

I This  lesson  introduces  two-step  problems.  The  two- 
! step  problem  described  above  will  be  the  only  type  pre- 
sented before  Book  5. 


It  is  very  important  that  children  understand  what  is 
meant  when  they  are  asked  to  find  the  average,  and 
they  should  understand  this  thoroughly  before  they  try 
to  work  the  first  problem  on  page  235.  Example  A con- 
cerns varying  amounts  of  money  that  were  saved  each 
week  for  six  weeks.  The  accompanying  picture  shows 
six  groups  or  piles  of  coins  arranged  according  to  the 
amounts  as  they  were  saved.  The  children  must  see  that 
what  they  are  really  trying  to  find  is  how  much  there 
would  be  in  each  pile  if  the  piles  were  equal  in  value. 

You  should  link  this  situation  with  a similar  one  they 
have  studied  in  which  they  knew  the  number  of  equal 
groups  but  did  not  know  the  size  of  the  equal  groups. 

Help  the  children  recall  the  solution  of  this  type  of  divi- 
sive situation  (partitive  division).  Then  point  out  to  them 
that  before  they  can  write  an  equation  of  this  type,  they 
must  know  how  much  money  there  was  altogether.  Once 
they  have  found  this  (by  means  of  a simple  additive 
equation),  they  can  use  the  answer  in  the  divisive  equa- 
tion and  get  the  size  of  the  equal  groups,  which  is  what  209 


Lesson  briefs  234-236 


the  average  is.  If  the  children  have  any  difficulty  setting 
up  an  equation  for  finding  the  size  of  the  equal  groups, 
you  might  refer  them  again  to  the  lesson  on  partitive 
division,  pages  120  to  123. 

Two  different  kinds  of  problems  involving  averages 
are  presented  in  this  developmental  lesson.  The  money 
problem  involves  items  that  can  be  counted  into  equal 
groups.  The  fish  problem  involves  items  that  cannot  be 
counted — they  must  be  measured.  To  help  children  un- 
derstand the  solution  of  the  fish  problem,  suggest  that 
they  think  of  all  the  fish  as  laid  end  to  end  as  though 
there  were  one  long  fish  so  many  inches  long.  Then  they 
can  see  that  they  must  divide  those  inches  into  the  re- 
quired number  of  parts  so  that  there  are  pieces,  or  “fish,” 
all  the  same  length;  that  is,  they  must  find  the  number 
of  inches  in  each  equal  group. 

It  is  important  that  the  children  realize  that  no  one 
group  or  thing  has  to  be  the  same  length  or  size  as 
the  average.  Thus,  in  the  picture  for  Problem  A,  there 
is  no  pile  of  money  shown  with  a value  of  ?((.,  the  aver- 
age that  was  found. 


Answers 

Exploring  problems: 

A 53+54+52+49=  [208] 
208^  [52]  =4 
B 68+70  + 55+63=  [256] 
256-^  [64]  =4 
C 17+22+21  = [60] 

60- [20]  =3 
D 39^  + 25^  + 50^  + 30^  = 
[$1.44] 

$1.44=  [$.36]  =4 
E 12^  + 10^  + 20^  + 9^  + 14^ 
= [65^] 

65^—  [13(?]  =5 
Keeping  skillful: 


A 

9 

D 6000 

G 720 

J 1315 

M 11 

B 

240 

E 20 

H 24 

K 25 

N 216 

C 

10 

F 21 

I 7 

L 48 

O 10 

F 279=  [31]  =9 
G $3.04- [$.38]  =8 
H 22+16+25=  [63] 
63=  [21]  =3 
I 18  + 21+24+17 
= [80] 

80- [20]  =4 
J 30- [5]  =6 
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Each  week  for  6 weeks  Tony  wrote  down 
how  much  money  he  had  saved  that  week.  He 
saved  10(f,  6i,  8i,  \2i,  10^.,  and  Si-  He  said 
to  himself,  “Suppose  I had  saved  all  that  Q 
money  by  putting  the  same  amount  in  my 
bank  each  week.  How  much  would  I have 
needed  to  save  each  week?” 


.First  find  how  much  money  Tony  saved 
in  the  6 weeks.  Think  of  the  money  as  pennies. 


10j?  + 6(i(-l-8(!!-F  12j!l+  \0i  + 8i  = ^ 
The  sum  is  54^. 


B 


.Tony  saved  54^  in  all.  Imagine  that  he  saved 
the  same  number  of  pennies  each  week. 
How  many  pennies  did  he  save  each  week? 


1 ; 

54-^H=6 

t 


Total  number  of  pennies  saved. 
.Number  of  weeks. 

B 

.Number  of  pennies  he  needed 
to  save  each  week. 


54  divided  by  6 is  9 


The  amount  Tony  would  have  had  to  save  each  week 
is  the  average  amount.  9^  is  the  average. 

The  average  is  9>!  a week.  The  average  is  9^  per  week. 
234  Finding  Ihe  ovnrogn 


□ 


1 Have  pupils  read  Example  A and  call  on  them 
to  find  in  Picture  A the  groups  of  coins  for  each 
amount.  Point  out  that  if  Tom  had  saved  the 
same  amount  each  week,  each  of  the  groups 
would  have  to  be  of  the  same  value.  Tell  pu- 
pils they  know  the  number  of  equal  groups 
but  they  must  find  how  much  would  be  in 
each  of  the  equal  groups.  Ask  pupils  what  kind 
of  problem  situation  this  reminds  them  of.  They 
should  think  of  division.  Have  the  children  note 
that  to  divide,  they  must  know  the  total  amount 
of  money  saved  and  that  they  can  find  this  by 
combining  the  groups. 

2 Help  pupils  see  that  the  equation  represents 
the  amounts  pictured  in  A and  that  by  adding 
they  can  find  the  total.  Picture  B shows  this 
sum  in  pennies. 

3 Using  the  sum  found  in  Step  B,  pupils  can  now 
make  the  equation  and  solve  it. 

4 Have  pupils  read  these  statements.  Make  sure 
pupils  know  the  meaning  of  per  and  average. 


□ 


When  Bill  asked  David  about  his  fishing  trip, 
David  said,  “I  caught  7 fish,  and  they 
averaged  about  11  inches  long.” 


□ 


The  fish  David  caught  were  8 in.,  12  in.,  13  in., 
10  in.,  11  in.,  9 in.,  and  14  in.  long. 

Why  did  David  say  that  the  average  length 
was  1 1 inches?  He  meant  that  if  the  fish  had 
all  been  the  same  length,  each  fish  would 
have  been  11  inches  long. 


To  find  the  average  length  of  the  fish,  David 
made  two  equations. 

^ What  do  these  numbers  stand  for? 

8+12+13+10+11  + 9 + 14  = 3 B 
What  does  this  stand  for?-J' 


r 

77 


How  did  David  get  this  number? 

^ What  will  this  number  tell  you? 

^ = 7 Q 

twhat  does  this  stand  for? 


The  average  length  of  the  fish  was  SI  inches. 


i A The  heights  of  the  boys  who  live 
;on  Bill's  block  are  53  in.,  54  in., 

52  in.,  and  49  in.  What  is  the  average 
height  of  these  boys? 

THINK  First  add  their  heights. 

Then  divide  208  by  4.  How  did  you 
?et  208?  Why  do  you  divide  by  4? 


B The  weights  of  the  4 boys  who  live 
on  Bill’s  block  are  68  lb.,  70  lb.,  55  lb., 
and  63  lb.  What  is  the  average  weight 
of  these  boys? 

THINK  What  equation  must  you  make 
first?  What  should  your  second 
equation  be? 
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c Tony,  Jim,  and  Bill  timed  themselves 
when  they  worked  a puzzle.  Tony 
worked  for  17  min.,  Jim  worked  for 
22  min.,  and  Bill  worked  for  21  min. 
IWhat  was  the  average  time  it  took 
them  to  do  the  puzzle? 

D Sue  bought  4 prizes  for  a party. 

|The  prizes  cost  2bi,  50|!i,  and 
30^.  What  was  the  average  cost 
lof  the  prizes? 

1^  Peggy  wrote  down  how  much  she 
spent  for  candy  each  week  for  5 weeks. 
She  spent  12^,  lOf,  20^,  9^,  and 
She  spent  an  average  of  how  much 
per  week  for  candy? 

' In  nine  months  the  children 
n the  fourth  grade  missed  a total 
5f  279  days  of  school.  On  the  average, 
low  many  days  of  school  were  missed 
ler  month? 

•hink  Why  do  you  need  to  make  only 
)ne  equation  for  this  problem? 


G In  8 weeks  Don  earned  a total 
of  $3.04.  He  earned  an  average  B 
of  how  much  per  week? 
think  How  many  equations  will  you 
make  for  this  problem?  Will  the  answer 
tell  you  exactly  how  much  Don  earned 
in  any  one  of  the  8 weeks? 

H One  Friday  Tom  had  22  words  right 
on  the  weekly  spelling  test.  The  next 
Friday  he  had  16  words  right,  and 
the  third  Friday  he  had  all  25  words 
right.  He  had  an  average  of  how  many 
spelling  words  right  per  week? 

I Carol  had  18  spelling  words  right 
one  Friday,  21  words  right  the  next 
Friday,  24  words  right  the  third  Friday, 
and  17  words  right  the  fourth  Friday. 
What  was  Carol's  spelling  average 
for  the  4 weeks? 

J In  6 months  Sue  read  30  books 
at  home.  She  read  an  average  of  how 
many  books  per  month  at  home?  t 


Now  you  should  understand  the  meaning  of  average, 
and  you  should  be  able  to  find  the  average. 


B 


Keeping  skillful  q 


1 

36  qt. 

= B gal. 

□ 

1 pt.  5 fl.  oz.  = m fl.  oz. 

□ 

75  ft.= 

' B yd. 

1 

151b. 

= Boz. 

6000  ft.  = 1 mi.  B ft. 

□ 

6 c.  = 1 

i fl.  oz. 

1 

20  c.= 

= Bpt. 

m 

3 pk.  = B qt. 

IZl 

44  pk.  = 

= B bu. 

i 

3T.  = 

:Blb. 

D 

14  tbs.  = B fl.  oz. 

□ 

6 yd.  = 

Bin. 

5 bu.  = 

= B pk. 

O 

3315  lb.  = 1 T.  B lb. 

5 fl.  oz. 

= B tbs. 

m 

1 Call  on  a pupil  to  read  aloud  this  example  and 
the  explanatory  material  with  it. 

2 Have  pupils  study  the  addition  equation.  Help 
them  see  that  they  should  think  of  the  fish  in 
Picture  A laid  end  to  end  to  find  the  total 
length  and  that  this  is  what  the  equation  repre- 
sents. When  they  have  found  the  total  length, 
they  then  use  that  number  in  the  next  equation. 

3 Tell  them  they  can  think  of  this  as  though  it 
were  one  fish  divided  into  7 equal  parts,  or 
“fish,"  the  same  length  and  that  this  is  what 
the  equation  stands  for.  After  they  have  dis- 
cussed this  equation,  have  someone  tell  how 
to  divide.  Let  pupils  compute  on  paper  if 
necessary. 

4 Discuss  Problems  A and  B orally.  Make  the 
equations  on  the  board  with  the  children’s 
help. 


m 

1 Assign  Problems  C to  J as  written  work.  Tell 
pupils  first  to  write  the  equation  to  show  that 
all  the  amounts  must  be  put  together.  They 
should  then  find  the  sum.  Then  tell  them  to 
use  this  sum  in  writing  the  second  equation 
with  the  screen  in  the  proper  place.  Insist  that 
they  also  show  the  work  for  division.  Tell  pupils 
to  be  sure  to  label  their  answers. 

2 Remind  the  pupils  that  they  may  not  always 
need  to  make  the  equation  for  combining  the 
groups  because  sometimes  the  total  will  be 
known. 

3 Give  children  the  answers  to  the  problems  and 
let  them  verify  their  own  work.  Discuss  any 
problems  that  caused  trouble. 

4 Assign  these  exercises  as  written  work.  Require 
the  pupils  to  write  the  missing  numbers. 
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Side  trip 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  learns  that  numerals  can  be  used  not  only  to 
tell  how  much  or  how  many  but  also  to  label  things  and 
to  identify  things. 

Vocabulary 

New  words  page  237  lake*,  road* 

Comments 

This  “Side  trip’’  lesson  calls  the  children’s  attention  to 
some  of  the  uses  numerals  have  in  everyday  experi- 
ences other  than  for  counting  or  computing. 

One  of  these  uses  is  for  the  purpose  of  identification. 
Here  numerals  are  used  without  any  relation  to  the  total 
quantity  or  position.  For  example,  explain  that  a numer- 
al such  as  80  on  a football  sweater  does  not  mean  that 
there  are  80  players  or  that  the  player  is  the  80th.  The 
numeral  is  put  there  only  for  purposes  of  identification. 
Numerals  on  houses,  on  streets,  etc.,  of  course,  do  have 
some  relation  to  the  place  each  house  occupies,  but  in 
most  cases  such  numerals  do  not  show  the  exact  po- 
sition, as  in  a counting  situation.  Such  factors  as  vacant 
lots,  the  end  of  the  block,  the  placement  of  odd  numerals 
on  one  side  of  the  street  and  even  ones  on  the  other, 
the  sizes  of  the  buildings,  etc.,  determine  the  numerals 
that  do  appear.  Class  discussion  should  bring  out  these 
facts.  Other  uses  of  numerals  for  identification  are 
demonstrated  in  the  pictures  in  the  book.  Still  others, 
such  as  room  numbers  and  floor  numbers,  may  be 
brought  up  in  discussion. 

When  a numeral  is  used  for  other  than  counting  pur- 
poses, it  often  is  read  differently  than  in  counting  situ- 
ations. Frequently  each  figure  is  named,  as  when  giv- 
ing telephone  numbers  or  reading  house  and  automo- 
bile license  numbers.  Be  sure  to  remind  children  that 
they  have  already  learned  different  ways  of  reading 
four-figure  numbers.  For  example,  5040  may  be  read 
five  thousand  forty,  or  fifty  hundred  forty.  As  a tele- 
phone number,  it  would  be  read  “five-oh-four-oh.”  Class 
discussion  should  also  bring  out  the  fact  that  in  print  the 
numerals  used  for  other  than  counting  purposes  have 
dashes  instead  of  commas  to  separate  the  parts  of  the 
number  for  easy  reading. 


Answers 

A Picture  B shows  a house  number;  Picture  C,  an  auto- 
mobile license;  Picture  D,  a telephone  number;  anc 
Picture  E,  numerals  on  football  sweaters. 

B No.  Vacant  lots  and  length  of  blocks  determine 
house  numbers. 

C “Twenty-five  thirty-six,’’  or  “twenty-five  hundrec 
thirty-six,’’  or  “two  five  three  six.” 

D No.  The  numerals  serve  merely  as  identification. 

E “3-oh-4-6-2-2-9.”  It  is  easier  to  read  or  write  dowr 
this  way — there  are  no  extra  words. 

F “3-oh-oh-8-7.” 

G They  are  easier  to  say,  read,  and  remember. 


□ Picture  A shows  a road  sign.  Tell 
how  the  numerals  are  used  in  each 
of  the  other  pictures. 

□ Does  Mr.  Brown’s  house  number 
in  Picture  B mean  that  there  are  2536 
or  more  houses  in  his  city?  How  do 
you  know? 


□ Look  at  Picture  D.  How  would  you 
say  the  numeral? 


0 You  see  that  numerals  do  not 
always  mean  how  many  or  how  much 
Sometimes  they  are  used  just  as 
names  are  used.  Why  are  numerals 
sometimes  used  instead  of  names? 


□ 


H How  do  you  think  Mr.  Brown  says 
ihis  house  number? 

0 Do  you  think  the  football  players 
in  Picture  E are  the  twenty-fourth, 
fifty-sixth,  and  eightieth  boys  on  their 
team?  Why? 

D Look  at  Picture  C.  Would  you  say 
this  numeral  "3  million  46  thousand 
229”  or  ‘‘3-oh-4-6-2-2-9”?  Why? 


Read  these  numerals  in  the  different 


ways  you  have  learned. 


A 5040 
B 6800 
C 72,159 
D 80,320 
E 1346 
F 4,001.708 
G 1020 


a 


H 2,071,990 
I 96,570 
J 4111 
K 7,009,700 
L 34,021 
M 2990 
N 13,405,730 
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1 Have  pupils  tell  how  this  numeral  is  used. 
Apply  Exercise  A to  the  remaining  pictures. 

2 Use  Exercises  B and  C with  this  picture.  Make 
certain  that  pupils  know  how  to  read  this  num- 
ber as  twenty-five  thirty-six  or  twenty-five 
hundred  thirty-six. 

3 Use  Exercise  D with  this  picture.  Make  sure  pu- 
pils understand  these  are  numerals  used  only 
for  identification  purposes. 

4 Use  Exercise  E with  this  picture  and  discuss 
also  the  use  of  the  dash. 

5 Use  Exercise  F with  this  picture. 

6 Help  pupils  generalize  that  numerals  may  be 
used  for  identification  purposes. 

7 Use  this  exercise  orally. 


238-239  Sid.., ip 

I Expended  Notes  are  not  considered  necessary  for  this  lesson. 

I 

II  Objectives 

'The  child  learns  to  identify  various  plane  figures  such 
as  a rectangle,  square,  and  triangle.  He  learns  to  ob- 
I serve  lines  that  are  parallel  and  angles  that  are  right 
I angles. 

I 

I Vocabulary 

iNew  words  page  238  map,  apart*,  parallel,  corners*, 
angles,  rails;  page  239  rectangle 

Comments 

This  is  one  of  a series  of  lessons  in  this  arithmetic 
I program  in  which  the  fundamental  ideas  about  plane 
Tigures  are  introduced.  Through  them  the  child  is  gradu- 
ally prepared  for  more  difficult  geometric  concepts  he 
, [will  need  later.  In  this  lesson  he  learns  to  distinguish 
'ii|between  the  rectangle  and  other  figures  that  have  oppo- 
^Isite  sides  parallel.  He  learns  the  special  characteristics 
|of  rectangles  that  are  called  squares.  He  learns  what 


a triangle  is,  and  he  learns  what  parallel  lines  are. 
He  learned  about  the  circle  in  the  preceding  grade 
and  will  learn  more  about  it  in  the  early  part  of  Book  5 
in  connection  with  other  plane  figures. 

One  of  the  objectives  of  such  a lesson  as  this  is  to 
get  the  children  to  observe  and  describe  their  environ- 
ment in  terms  of  the  rectangle,  square,  and  so  forth. 
The  map  on  page  238  shows  some  of  the  ways  in  which 
these  figures  commonly  occur.  Ask  the  children  to  make 
similar  diagrams  of  their  own  neighborhoods,  and  to 
make  or  remember  a list  of  other  things  around  them 
that  have  geometric  shapes,  such  as  the  square  or  the 
rectangle.  Examples  of  such  things  are  doors,  windows, 
desk  tops,  circular  flower  beds,  etc.  In  each  instance  be 
sure  the  children  understand  the  elementary  properties 
of  the  figure  they  are  describing  and  are  able  to  name  it 
correctly.  When  this  lesson  is  finished,  the  children 
should  be  able  to  describe  figures  in  terms  of  the  num- 
ber of  sides  they  have,  to  tell  whether  they  have  right 
angles  or  not,  and  to  identify  the  rectangle,  square,  and 
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triangle.  They  should  also  be  able  to  recognize  and 
name  parallel  lines. 

Each  child  should  have  a ruler  and  a piece  of  paper 
or  card  with  a square  corner.  The  ruler  is  used  to  meas- 
ure the  sides  of  the  figures  in  the  lesson  and  the  card 
or  paper  is  used  to  find  whether  or  not  angles  are  right 
angles.  If  the  children  ask  what  Figures  C and  D on 
page  239  are  called,  satisfy  their  curiosity  by  telling 
them  that  C is  a parallelogram  and  D is  a trapezoid, 
but  do  not  try  to  teach  either  the  names  or  the  prop- 
erties of  these  figures. 

Answers 

Page  238: 

A 5 B Yes  C Yes.  They  are  the  same  distance  apart. 
D No.  It  is  not  the  same  distance  from  any  of  the  other 
roads  for  its  entire  length. 

E — F No  G Roads  B and  D 
H Yes.  Each  corner  is  square. 

I Yes.  Yes  J No.  Yes  K Yes.  Two 
L Yes.  They  are  the  same  distance  apart  for  their  entire 
length. 


Page  239: 

A Four.  Yes.  Yes.  Four 
B Four.  Yes.  All  its  sides  are  equal  in  length. 

C Four.  Yes.  No.  No.  All  rectangles  have  four  righ 
angles. 

D Yes.  No.  No.  Rectangles  must  have  two  pairs  of  par 
allel  sides  and  four  right  angles. 

E Yes 

F Accept  any  triangle  that  meets  the  requirements. 

G No  H [G,  K,  L,  M,  O,  and  P]  I [L  and  P; 
J [H,  J,  and  N]  K [U  and  V]  L [Q  and  Y; 


Side  trip 


» □ This  map  of  David's  neighborhood 
U was  made  from  an  airplane.  How  many 
roads  are  shown  on  this  map? 


□ Are  Roads  A and  B the  same 
distance  apart  as  far  as  you  can  see? 
These  two  roads  are  parallel. 

0 Are  Roads  C and  D parallel?  Why? 

□ Is  Road  E parallel  to  any  other  road 
on  the  map?  How  do  you  know? 
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□ Find  the  place  where  Road  C and 
n Road  B join.  They  make  square  corners 
where  they  join.  Square  corners  are 
called  right  angles. 


□ Does  Road  E make  right  angles 
where  it  joins  any  other  road? 

238  Geometric  figures;  parallel  lines:  angles 


0 What  Other  two  roads  join  to  make 
right  angles? 

CJ  Is  each  corner  of  Field  A a right 
angle?  How  do  you  know? 

□ Are  the  long  sides  of  Field  A 
parallel?  Are  the  short  sides  of  this 
field  parallel? 

D Look  at  Field  B.  Are  any  of  its 
sides  parallel?  Are  any  of  its  corners 
right  angles? 

□ Look  at  Field  C.  Are  any  of  its  sides 
parallel?  How  many  of  its  corners 

are  right  angles? 

□ Are  the  rails  on  a railroad  parallel?  _ 

Why?  CJ 


1 Have  the  children  use  their  rulers  and  card 
with  the  square  corners  to  help  them  find  th( 
answers  to  the  questions  on  this  page.  Be  sure 
the  children  understand  that  any  two  straigh 
lines  that  are  the  same  distance  apart  for  thei 
entire  length  are  parallel. 

2 After  the  children  have  found  the  answers  tc 
Questions  E to  K by  observing  the  map  one 
measuring  the  angles  and  lines  with  their  ruler 
and  cards,  tell  them  that  Field  A is  a rectangh 
and  Field  C is  not.  Help  them  to  list  the  char 
acteristics  of  a rectangle.  It  has  four  sides 
Its  angles  are  all  right  angles.  Its  oppositf 
sides  are  parallel  and  the  same  length. 

3 Discuss  with  the  children  the  fact  that  railroac 
tracks  look  as  if  they  come  together  at  a poin 
in  the  distance,  even  though  they  are  reall) 
always  the  same  distance  apart.  Ask  them  tc 
give  other  examples  of  parallel  lines. 


rectangle  □ 


square  □ 


z 


7 


□ 


□ Look  at  Rectangle  A above.  How 

; many  sides  has  it?  Are  its  long  sides 
parallel?  Are  its  short  sides  parallel? 
How  many  right  angles  has  it? 

: □ How  many  sides  has  the  square? 
Are  there  4 right  angles?  How  is  it 
different  from  Rectangle  A?  A square 
is  a rectangle  with  equal  sides. 

B Look  at  Picture  C.  How  many  sides 
are  there?  Are  any  of  these  sides 
parallel?  Are  there  any  right  angles 
in  Picture  C?  Is  it  a rectangle?  Why 
I or  why  not? 

□ Are  there  any  parallel  sides 
in  Picture  D?  Are  there  any  right 
angles?  Is  Picture  D a rectangle? 

Why  or  why  not? 

B Picture  E is  a triangle.  A triangle 
has  only  3 sides.  Has  this  triangle  any 
right  angles? 

□ Can  you  draw  a triangle  that  has 
no  right  angles?  If  you  can,  draw  one. 

B Can  you  draw  a triangle  that  has 
3 right  angles? 


Cl  Find  each  yellow  rectangle  below.^j 
n Find  each  yellow  square, 
n Find  each  yellow  triangle. 

□ Find  each  red  right  angle  below, 
n Find  each  set  of  red  parallel  lines. 


on  □ 


I □ 

“vA  \ 


□ 
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1 Have  the  children  use  their  rulers  and  cards 
to  find  the  answers  to  Exercises  A and  B.  They 
should  now  realize  that  the  rectangle  as  they 
defined  it  on  page  238  also  includes  the 
square. 

2 Have  the  children  discover  that  Figure  C is 
like  a rectangle  in  two  ways  (its  opposite  sides 
are  equal  and  parallel)  and  unlike  a rectangle 
in  one  way  (it  does  not  have  right  angles).  Do 
not  teach  the  name  of  the  parallelogram. 

3 Bring  out  the  similarity  and  differences  be- 
tween the  trapezoid  and  the  rectangle. 

4 Use  Exercises  E to  G to  teach  the  triangle.  Let 
the  children  try  Exercises  F and  G on  paper 
or  the  board. 

5 Ask  the  children  to  write  the  words  rectangle, 
square,  triangle,  right  angle,  and  parallel 
lines  on  their  papers  and  then  to  write  under 
or  opposite  the  correct  word  the  letters  that 
identify  the  figures. 


240  “241  Side  trip 

! Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

j Objectives 

I The  child  learns  to  use  a simple  scale  in  connection  with 
i a map. 

Vocabulary 

New  words  page  241  town* 

Comments 

! The  simple  linear  scale  on  page  240  is  marked  to  repre- 
I sent  the  distance  in  miles  between  various  places  pic- 
i tured  on  the  map  above.  On  most  maps  the  scale  is 
given  by  telling  how  many  inches  (or  fractions  of  an 
i inch)  correspond  to  a certain  number  of  miles  on  the 
map.  On  this  map,  though  it  is  not  shown  in  the  picture, 
I the  scale  is  § inch  to  the  mile. 

j To  help  the  children  understand  the  idea  of  scale, 
j have  them  make  a plan  of  the  schoolroom  on  the  board, 
I using  a scale  of  one  inch  or  i inch  to  the  foot.  They 
, can  also  make  rough  maps  of  their  own  neighborhoods. 


using  a scale  of  one  inch  to  the  block.  The  abler  chil- 
dren may  be  able  to  make  a scale  drawing  of  their 
living  rooms,  or  bedrooms  at  home,  etc.  Be  sure  they 
take  into  consideration  the  size  of  the  paper  they  are 
going  to  use  before  they  decide  whether  1 inch,  i inch, 
or  1 inch  will  be  equal  to  a foot.  In  making  a scale 
drawing  they  should  use  their  rulers  only  when  they 
make  the  original  scale  on  cards  or  stiff  paper.  Work 
with  them  until  they  see  that  any  small  distance  they 
choose  can  stand  for  any  number  of  miles  or  feet. 

Ask  the  pupils  to  bring  road  maps  to  class,  and  let 
them  practice  measuring  the  distance  between  various 
points  on  these  maps  and  then  finding  how  far  apart 
these  places  are  by  translating  the  scale  into  miles.  The 
type  of  road  map  that  has  a small  scale  map  of  a large 
territory  on  one  side  and  several  large  scale  maps  of 
cities  or  districts  within  that  territory  on  the  other  side 
can  be  used  very  effectively  in  a discussion  of  all  the 
aspects  of  scale  and  map  reading  that  have  been 
brought  out  so  far.  It  will  help  the  children  understand  215 
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why  some  maps  are  large  scale  and  some  small  scale, 
and  will  show  them  very  clearly  that  maps  of  the  same 
region  can  be  drawn  to  many  different  scales. 

Each  child  should  have  a strip  of  cardboard  or  paper 
that  he  can  use  to  measure  distances  on  the  map  against 
the  scale  as  shown  in  Pictures  A and  B. 

Answers 
Side  trip: 

A 10  miles  B 3 miles  C 4 miles  D 3^  miles 
E 1 mile  F Twice  as  far 

G 5 miles.  Because  there  are  two  distances  to  be  meas- 
ured. 

H The  apple  tree.  The  apple  tree.  Because  you  know 
the  number  of  miles  you  want  to  measure  and  need 
to  find  the  places  on  the  map  that  are  exactly  that 
number  of  miles  apart. 

1 1 mile  J 1 mile  K Almost  3 miles 

L Almost  7 miles  M 5 miles  N 7 miles 
O 9 miles  P 3 miles  Q 8 miles 

R Almost  7 miles  S 3 miles  T 4 miles 
U 4 miles  V 8 miles  W Almost  8 miles 


Keeping  skillful 
(block  1) 

(block  2) 

(block  3) 

A 36 

A 

597 

A 

21 

B 9 

B 

6032 

B 

17  and  4 rm. 

C 24 

C 

1100 

C 

23  and  1 rm. 

D 500 

D 

42 

D 

26 

E 32 

E 

438 

E 

11 

F 9 

F 

2802 

F 

64  and  6 rm. 

G 18 

G 

17  and  2 rm. 

(block  4) 

H 16 

H 

209 

A 

39  and  2 rm. 

I 192 

I 

150 

B 

17  and  14  rm. 

J 50 

J 

42 

C 

43 

K 5 

K 

239 

D 

68  and  15  rm. 

L 28 

L 

6305 

E 

38  and  3 rm. 

Side  trip 


240  Introduction  to  the  use  of  o scole  with  o mop 


□ Tony's  father  made  this  picture  map 
to  show  the  neighborhood.  Below  the  map 
he  put  a scale  to  show  distances.  How  many 
miles  does  the  scale  show? 


□ Now  look  at  Picture  A.  Tony  is  marking 

on  a piece  of  paper  the  distance  from  his  Cl 

house  to  Peggy’s  house.  In  Picture  B he  is 

putting  his  marked  piece  of  paper 

on  the  scale  on  the  map  to  see  how  far  apart 

the  houses  are.  They  are  how  many  miles 

apart? 


H Use  a piece  of  paper  and  the  scale 
on  the  map  to  see  how  far  Tony’s  house 
is  from  Sue’s  house. 


m 

1 Let  the  children  discuss  the  map  and  note  the 
various  places  on  it.  Get  them  to  speak  of 
the  roads  in  terms  of  parallel  lines  and  right 
angles.  Direct  attention  to  the  scale  and  ex- 
plain that  the  distance  between  0 and  1 rep- 
resents a mile  on  the  map. 

2 Help  the  children  discover  how  to  use  a strip 
of  cardboard  or  the  edge  of  a sheet  of  paper 
to  measure  distances  on  the  map  in  the  way 
that  Tony  is  doing  in  Pictures  A and  B.  Discuss 
with  them  whether  it  is  better  to  put  the  paper 
on  the  map,  mark  the  distance  between  two 
points  on  it,  and  then  measure  that  distance 
on  the  scale  or  to  put  the  paper  on  the  scale 
first  and  mark  a certain  distance  on  it  and 
then  put  the  paper  on  the  map  to  find  two 
points  that  are  just  that  distance  apart.  They 
should  decide  that  sometimes  they  would  do 
it  one  way  and  sometimes  another.  If  any 
child  thinks  of  duplicating  the  entire  scale  and 
using  it  as  a ruler,  let  him. 
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(3  About  how  long  is  Pine  Lake? 

B About  how  far  apart  are  the  school 
and  the  ball  field? 

' B The  distance  from  the  school 
to  the  store  is  about  how  many  times 
as  far  as  the  distance  from  Peggy's 
I house  to  the  store? 

ii  0 How  far  would  you  have  to  go 
I by  road  to  go  from  Peggy's  house 
I to  the  ball  field?  Why  should  you  put 
] 2 marks  on  your  measuring  paper? 
i 0 Which  of  the  three  trees  is  about 
;j  3 mi.  from  the  ball  field?  Which  tree  is 
i about  2 mi.  from  the  school?  Why 
||  should  you  mark  your  measuring 
^ paper  from  the  scate  before  you 
>1  answer  these  questions? 


Now  use  a piece  of  paper  and  the  scale 
on  the  map  to  find  about  how  far  apart 
these  places  in  the  neighborhood  are. 
n Tony’s  house  and  the  store 
n Sue's  house  and  Peggy’s  house  E 

□ The  farm  and  the  peach  tree 

□ The  town  and  the  school 

E!  Tony’s  house  and  the  school 
0 Sue’s  house  and  the  school 
0 Sue’s  house  and  the  apple  tree 

□ The  store  and  the  ball  field 

0 Peggy’s  house  and  the  apple  tree 

□ The  farm  and  the  school 
B Sue’s  house  and  the  store 

□ Tony’s  house  and  the  ball  field 

□ The  pine  tree  and  the  ball  field 

□ The  peach  tree  and  the  store 
0 The  ball  field  and  the  town 


1 Let  the  children  answer  and  discuss  Exercises 
D to  H as  a class  activity. 

2 The  children  may  work  independently  on  Exer- 
cises I to  W.  After  they  have  written  their  an- 
swers, let  them  verify  their  work  and  measure 
again  any  distances  that  they  did  not  measure 
correctly  at  first. 

3 Have  the  children  write  the  answers  to  these 
sets  of  exercises  in  the  usual  way.  Provide  an- 
swers so  that  they  can  check  their  work. 


Keeping  skillful 

B 

B 

|a 

3 ft.  = Bin. 

A 45 -1-162 -1-390  = a 

□ 

63^a  = 3 

B 

72pt.  = Bgal.  0 

B 58X104  = a 

□ 

89  H-  5 = a 

|C 

3 c.  = ■ fl.  oz. 

C a-803  = 297 

B 

162H-7  = a 

Id 

2500  lb.  = 1 T.  ■ lb. 

D 168-^4  = B 

□ 

156-HB  = 6 

k 

4 pk.  = ■ qt. 

E a -1-562  =1000 

B 

99^a  = 9 

iF 

36  pk.  = ■ bu. 

F 3001 -199  = a 

□ 

1 

00 

00 

LO 

'G 

9 fl.  oz.  = ■ tbs. 

G 87^5  = a 

H 

68  wk.  = 1 yr.  a wk. 

H 494-S  = 285 

□ 

82i-;-2i  = a 1 

1 

12  lb.  = a oz. 

1 83  -I- 17  -P  50  = a 

□ 

932 -4- 54=  a ■ 

J 

1810  yd.  = 1 mi.  a yd. 

J 460-t-a  = 502 

B 

1161^27  = B 

K 

10  c.  = a pt. 

K 730-491  = ■ 

0 

5047-^74=B 

1 

7 bu.  = a pk. 

i 65X97  = B 

B 

1257H-33  = P 

4 Do  not  use  this  block  of  exercises  unless  the 
children  have  been  taught  division  by  two- 
figure  numbers. 


i242-243  Using  arithmetic 

; Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

|:  Objectives 

i I The  child  practices  solving  problems. 

j;  Vocabulary 

I ! New  words  page  242  conductor,  kitchen* 

■ I 

I’  { Answers 


1 Using  arithmetic: 

K 14-^7=[2] 

iA 

2X$9.13=  [$18.26] 

L 27+ [24]  =51 

B 

2X$5.05=  [$10.10] 

M 468-^  [52]  =9 

C 

$10.10-$9.13=[$.97] 

N [675] -468  = 207 

D 

[$4.55]+$3.65=$8.20 

O 12+9=[21]  or 

I'E 

[851] +183=1034 

9 + 12=[21] 

|iF 

$1.90-^5«t=[38] 

P [37] -21  =16 

■G 

$1.25  + $1.41  = [$2.66]or 

Q $15.00- [$12.14]: 

i 

$1.41 +$1.25=  [$2.66] 

$2.86 

H 

$1.41 -$1.25=  [$.16] 

R 4X60=  [240] 

!■ 

83-65=  [18] 

S $1.28^[$.16]=8 

J 

65+ [79]  =144 

T 21  ^7=  [3] 

Keeping  skillful 

(block  1) 

(block  2) 

(block  3) 

A 1140 

A 584 

A 14 

B 16 

B 22 

B 17  and  5 rm. 

C 80 

C 1381 

C 67 

D 350 

D 1862 

D 51  and  2 rm. 

E 1614 

E 6849 

E 81  and  1 rm. 

F 14 

F 21 

F 49 

G 5 

G no 

G 87 

H 7 

H 80  and  2 rm. 

(block  4) 

I 10 

I 2879 

A 34 

J 7 

J 166 

B 54  and  21  rm. 

K 9 

K 40 

C 63  and  9 rm. 

L 6 

L 324 

D 81  and  1 5 rm. 

M 56 

M 7050 

E 65 

N 25 

N 399 

F 20  and  17  rm. 

O 10 

O 201 

G 62 

i 


Lesson  briefs  242-243 


218 


Using  arithmetic  □ 

□ During  the  summer  Bill  and  Tom 
took  a train  trip  to  Los  Angeles. 
Round-trip  tickets  to  Los  Angeles  and 
back  home  cost  $9.13  each.  How  much 
did  the  2 round-trip  tickets  cost? 

□ If  the  boys  had  bought  one-way 
tickets,  each  ticket  would  have  cost 
$5.05.  How  much  would  2 one-way 
tickets  to  Los  Angeles  and  back  have 
cost  one  of  the  boys? 

B One  round-trip  ticket  cost  how 
much  less  than  2 one-way  tickets? 

□ To  earn  some  money  for  the  trip, 
Tom  helped  in  his  father’s  store 

for  two  weeks.  He  earned  some  money 
the  first  week,  and  he  earned  $3.65 
the  second  week.  In  all  he  earned 
$8.20.  How  much  did  he  earn  the  first 
week? 

B The  conductor  on  the  train  told 
the  boys  that  the  train  would  have 
gone  1034  miles  by  the  time  it  got 
to  Los  Angeles.  The  boys  were  going 
only  183  miles.  How  far  had  the  train 
gone  before  the  boys  got  on? 

□ A man  had  some  newspapers  to  sell 
on  the  train.  He  sold  each  newspaper 
for  bi-  In  all  he  sold  $1.90  worth 

of  newspapers.  How  many  newspapers 
had  he  sold? 
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0 The  boys  ate  lunch  on  the  train. 
Bill’s  lunch  cost  $1.25.  Tom’s  lunch 
cost  $1.41.  How  much  in  all  did 
the  boys  spend  for  lunch? 

O Tom’s  lunch  cost  how  much  more 
than  Bill’s  lunch? 

D Each  of  the  boys  had  a new  book 
to  read  on  the  train.  Bill  read  83  pages 
in  his  book,  and  Tom  read  65  pages 
in  his  book.  Tom  read  how  many  fewer 
pages  than  Bill? 

D Tom’s  book  had  144  pages  in  it. 
How  many  pages  did  he  still  have 
to  read  to  finish  the  book? 

□ The  conductor  told  the  boys  that 
the  train  kitchen  was  about  14  ft. 
long  and  7 ft.  wide.  The  kitchen  was 
about  how  many  times  as  long  as  it 
was  wide? 

□ The  boys  counted  the  people 
in  their  car.  There  were  27  people. 
Then  more  people  got  on.  Later, 
the  boys  counted  the  people  again. 
There  were  51  people  in  the  car. 

How  many  more  people  had  got  on? 

IS!  The  conductor  told  the  boys  that 
there  were  468  people  on  the  train, 
and  there  were  9 cars  on  the  train. 
What  was  the  average  number 

of  people  per  car? 


0 The  conductor  gave  each  person 
on  the  train  a yellow  ticket  that 
showed  how  far  he  was  going.  After 
he  had  given  a ticket  to  everyone, 
he  had  207  tickets  left.  How  many 
tickets  did  he  have  at  first? 

0 Bill  and  Tom  bought  a bag  of  small 
chocolate  candy  bars  on  the  train.  Bill 
ate  12  of  the  small  candy  bars,  and 
Tom  ate  9.  How  many  of  the  candy 
bars  did  the  two  boys  eat? 

□ Bill  counted  the  rest  of  the  candy 
bars  and  found  that  there  were  16 
left.  How  many  candy  bars  were  there 


0 Tom  had  $15.00  to  spend  for  his 
ticket  and  for  things  on  the  train. 

When  he  got  to  Los  Angeles,  he  had 
$2.86  left.  How  much  had  he  spent 
on  the  trip? 

□ The  train  ride  to  Los  Angeles  took 
4 hours.  How  many  minutes  was  this? 

B In  Los  Angeles  Bill  bought  a package 
of  8 stamps  for  his  collection.  He  paid 
$1.28  for  the  package  of  stamps. 

What  was  the  average  cost  per  stamp? 

□ The  boys  had  21  days  to  spend 

in  Los  Angeles.  How  many  weeks  was 


to  begin  with? 

this? 

□ 

Keeping  skillful 

6420  ft.  = ft. 

* 

B 

150-1-44  4-390  = a 

□ 

B 

56-^B  = 4 

64  qt.  = H gal. 

B 

176 -^E  = 8 

□ 

158-H-9  = B 

c 

20  bu.  = @ pk. 

C 

H- 560  = 821 

B 

134 -^-^  = 2 

0 

715  da.  = lyr.  gda. 

D 

38  X 49  = B 

0 

206  H- 4=  S 

E 

3614  lb.  = 1 T.  H lb. 

E 

7003- 154  = a 

B 

487-^6  = 8 

F 

7 fl.  oz.  = S tbs. 

F 

91-I-H=112 

□ 

245-HH  = 5 

G 

40  fl.  oz.  = S c. 

G 

H-f  290  = 400 

0 

783-^9  = 8 

H 

1 

56  qt.  = ^ pk. 

20  pt.  = m qt. 

H 

1 

562 -^7  = a 

5030 -a  = 2151 

□ 

918-^27  = H 0 

J 

43  in.  = 1 yd.  E in. 

J 

65 -1-88 -1-13  = a 

□ 

2667h-49  = H 

K 

63  da.  = a wk. 

K 

320-HB  = 8 

B 

765  H-  12  = a 

L 

18  mo.  = 1 yr.  E mo. 

L 

a -f  206  = 530 

0 

3255  H- 40  = 8 

M 

7 c.  = a fl.  oz. 

M 

75X94  = a 

B 

22104- 34  = E 

N 

50  tbs.  = m fl.  oz. 

N 

417-a=18 

B 

1897  4-94  = 8 

O 

40  pk.  = a bu. 

O 

417-1-8  = 618 

0 

3596  4- 58  = H 
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1 Ask  the  children  to  work  Problems  A to  T (N  to 
T are  on  page  243).  Direct  them  first  to  write 
the  equation  with  the  screen  for  the  unknown 
number,  then  compute,  and  rewrite  the  equa- 
tion with  the  answer  in  place  of  the  screen. 
Have  them  label  the  problems  with  the  identi- 
fying letters  used  in  the  book. 


m 

1 Let  the  children  verify  their  work  on  Problems 
A to  T (A  to  M are  on  page  242)  by  comparing 
it  with  equations  and  answers  provided  by 
you.  Be  sure  that  each  child  can  explain  the 
numbers  and  signs  in  the  equations  he  used. 
Discuss  thoroughly  any  problems  that  caused 
trouble. 

2 You  may  use  all  of  the  exercises  or  select  those 
that  will  give  the  children  the  type  of  practice 
they  need  most.  Be  sure  to  provide  answers 
so  that  the  children  can  verify  their  work.  Dis- 
cuss any  exercises  that  caused  trouble. 

3 These  should  be  used  only  with  pupils  who 
have  studied  division  by  two-figure  numbers. 


244-248  Looking  bock 

li  Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

I Objectives 

The  child  reviews  concepts  necessary  for  understanding 
i the  number  system,  money,  measurement,  fractions  and 
^ mixed  numbers,  and  the  four  arithmetical  processes. 

: Vocabulary 

There  are  no  new  words. 

Comments 

i In  this  review  lesson,  it  is  important  for  each  child  to 
i have  adequate  opportunity  to  respond  to  each  set  of 
exercises.  The  children’s  work  should  be  closely  ex- 
I amined  so  that  you  can  determine  individual  weaknesses 
' and  discover  in  what  areas  reteaching  may  be  necessary, 
j Reteaching  chart 

The  pages  listed  in  the  chart  below  indicate  the  pages 
in  the  pupils'  book  that  can  be  used  for  reteaching. 

^ Page  244:  Page  245: 


: Block 

Pages 

Block 

Pages 

1 

11-15 

1 

70-73 

2 

11-15,  126-128, 

2 

76-78 

167 

3 

76-78 

i;  3 

11-15,  126-128, 

4 

195-197 

1 

167 

Page  246: 

Block 

Pages 

Block 

Pages 

1.  1 

6-7,  8-9 

3 

10,  91,  109, 

S 2 

10,  109,  230- 

230-231,  232-233 

231,  232-233 

4 

o 

NO 

o 

^NO 

230-231,  232-233 

Page  247: 

Block 

Pages 

Block 

Pages 

1 

208-211,  216-219 

3 

208-211,  216-219 

2 

216-219 

4 

212-215 

Page  248: 

Block  1 

Block 

2 

|j  Exercises  Pages 

Exercise  Pages 

A-F 

182-191 

A 

52-53 

G-I 

20-23 

B 

66-67 

i 

32-35 

C 

120-123 

M-Q 

161-164 

D 

28-29 

1 

E 

42-43 

Answers 

Page  244: 
(block  1) 


A 

[C,  B,  G,  E] 

D [A,  B] 

G 

7 [D,  H]  J 

[A,  B,  E] 

B 

[C,H] 

E [B,  G,  H]  h 

1 [A,  G,  E]  K 

[C,  F,  H] 

C 

[D,  G,E] 

F [A,G] 

I 

[D,  F,  H]  L 

[A,  F,  E] 

(block  3) 

A 

1,200,000  D 

' 12,682 

G 

18,931  J 

7,100,689 

B 

30,604  E 

3,014,901 

H 

4,000,007  K 

120,914 

C 

120,279  F 

600,516 

I 

500,022  L 

100,001 

Page  245: 

(block  1) 

A 

9 C 

3 E 

2 

G 4 

I 5 

B 

10  D 

5 F 

3 

H 5 

J 5 

(block  4) 

A 

$1.17^[$.39]=3 

C 

$1.70^  [$.34]  =5 

B 

$.50-^  $.09= 

= [5]; 

D 

$1.60-^  [$.32]  =5 

$.05  left  over 

E 

$4.00-^  [$.80]  =5 

Page  246: 

(block  1) 

A 10°  below  0;  B 24°  above  0;  C More  than  1 lb.;  8 
oz.  more;  D No.  The  scales  will  only  weigh  up  to  2 lb. 
E Yes.  Each  ounce  is  marked  on  the  scale. 

(block  2) 


A 1 F 

2000 

K 1 

P 12 

U 12 

B 7 G 

8 

L 60 

Q 60 

V 2 

C 8 H 

32 

M 36 

R 2 

W24 

D 4 I 

4 

N 8 

S 16 

X 2 

E 60  J 

5280 

O 3 

T 52 

(block  3) 

A 32  G 

20 

M 8 

(block  4) 

A 50 

G 45 

B 9 H 

5 

N 144 

B 59 

H 8 

C 32  1 

4 

O 7 

C 6 

I 34 

D 56  J 

10 

P 7 

D 115 

E 3 K 

6 

Q 48 

E 730 

F 28  L 

180 

R 12 

F 1000 

Page  247: 

(block  1) 

A [A]  |;  [B]  i- 

[C]  f; 

[D]  1 [E] 

[F]  i 

B [G]  If,  i: 

[H]  2i  ii: 

[I]  ti  1 [J] 

9. 

'5'  5' 

[K]  2|,  ^ 

(block  31 

A C ^ E ^ G 8i 

B 7^  D 4-^  F 6§ 
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(block  4) 

L i 

N 1 

P — 

^ 12 

R — 

^ 6 

M 1 

o i 

Q A 

Q -4. 
O 12 

Page  248: 

(block  1) 

A 87 

E 14 

1 

60  or  85 

M 

24 

B 7 

F 3 

J 

12 

N 

80 

C 70 

G 145 

K 

32 

O 

320 

D 12 

H 85  or  60 

L 

20 

P 

1920 

(block  2) 

A Multiply 

B Divide 

C 

Divide 

D Add  E 

Looking  back 


1 ©B  I Cal  I 


What  two  or  more  pictures  above  would  Write  with  numerals. 


0 


you  use  to  make  each  of  the  numbers 

A 

one  million  two  hundred  thousand  ' 

below? 

B 

thirty  thousand  six  hundred  four 

□ 4423  □ 2400 

0 505  D 2403 

C 

one  hundred  twenty  thousand 

O 4005  B 425 

□ 2023  Q 4035 

two  hundred  seventy-nine 

B 523  □ 2020 

□ 535  □ 2033 

0 

twelve  thousand  six  hundred 

eighty-two 

Read. 

E 

three  million  fourteen  thousand 

A 10,001 

M 

7,211,386 

nine  hundred  one 

B 8907 

N 

99,402,503 

F 

six  hundred  thousand  five  hundred 

C 7623 

O 

867,111,002 

sixteen 

D 877,350 

P 

6,400,689 

G 

eighteen  thousand  nine  hundred 

E 7658 

Q 

903,215,387 

thirty-one 

f 95,000 

R 

100,003,011 

H 

four  million  seven 

G 2009 

S 

862,340,190 

1 

five  hundred  thousand  twenty-two 

H 455,200 

T 

1,000,007 

J 

seven  million  one  hundred  thousand 

1 8936 

U 

4,687,392 

six  hundred  eighty-nine 

j 789,142 

V 

1,283,999 

K 

one  hundred  twenty  thousand 

K 598,444 

w 

930,114,850 

nine  hundred  fourteen 

L 77,380 

X 

5,002,316 

L 

one  hundred  thousand  one  _ 

B 
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1 Use  these  exercises  for  written  work. 

2 Hove  the  children  take  turns  giving  the  an- 
swers for  these  exercises.  Be  sure  each  pupil 
has  a chance  to  respond  at  least  once. 

3 Have  the  children  write  out  these  exercises. 

4 Refer  to  the  Reteaching  Chart  for  any  reteach- 
ing you  find  necessary  after  you  have  gone 
over  the  work  on  this  page. 


I Looking  back 

I n 1 dollar  = ■ dimes  10  pennies 

□ 1 half  dollar  = ■ nickels 

! H 1 quarter  = 1 dime  ■ nickels 
I 0 1 half  dollar  = 1 quarter  ■ nickels 
H 1 dollar  = ■ quarters  10  nickels 
Q 1 half  dollar  = ■ dimes  4 nickels 
0 1 dollar  = 8 dimes  ■ nickels 
D 1 dollar  = 2 quarters  ■ dimes 
H 1 quarter  = 2 dimes  ■ pennies 
B 1 half  dollar  = ■ dimes 

For  each  problem  below,  draw  the  coins 
and  bills  that  you  would  use  in  making 
change.  Under  each  coin  and  bill  write 
the  number  you  would  say  as  you 
make  the  change. 

□ Tony  bought  a model  engine 
' for  $1.89.  He  gave  the  clerk  $2. 

1 □ Mr.  Block  bought  a calendar 
j for  $.69.  He  gave  the  clerk  $1. 

H Peggy  bought  a dog  collar 
i for  $2.35.  She  gave  the  clerk  $5. 

□ Mrs.  Block  bought  some  potatoes 
for  $.53.  She  gave  the  clerk  $1. 

1 B Mrs.  White  bought  a jar  of  honey 
' for  $.67.  She  gave  the  clerk  $.75. 

, □ Mrs.  Sharp  bought  some  paper 
i napkins  for  $.26.  She  gave  the  clerk  $1. 
0 Mr.  Sharp  bought  a clock 
I for  $3.74.  He  gave  the  clerk  $10. 


Each  problem  below  tells  you  what 
a clerk  said  when  he  made  change. 

For  each  problem  draw  the  coins  and 
bills  he  gave  in  change.  Remember 
that  the  first  amount  is  always  the  cost 
of  the  thing  he  sold. 

A 64(!!.  65,  75,  $1 
B $1.34,  1 thirty-five,  1 forty, 

1 fifty,  $2 

c $2.85,  2 ninety-five,  3,  4,  $5 
D $7.50,  7 seventy-five,  8,  9,  $10 
E 59(!f,  60,  70,  75,  85,  95,  $1 
F $2.20,  2 twenty-five,  2 fifty,  3, 

4,  $5 

A David  spent  $1.17  for  3 books.  ^ 
Each  book  cost  the  same  amount.  Ho\^ 
much  did  each  book  cost? 

B Some  small  flags  that  June  wants 
to  buy  cost  $.09  each.  How  many  can 
she  buy  for  $.50?  How  much  money 
will  she  have  left  over? 

C In  5 days  Bill  spent  $1.70  for  meals 
at  school.  He  spent  an  average  of  how 
many  cents  per  day? 

D Five  boys  earned  $1.60  raking 
leaves.  They  shared  the  money  equally. 
How  much  was  each  boy’s  share? 

E Peggy  spent  $4  for  5 presents.  She 
spent  the  same  amount  for  each  one. 
How  much  did  each  present  cost? 
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□ Thermometer  A shows  what  temperature? 

□ Thermometer  B shows  what  temperature? 

Q Does  the  package  on  the  scales 
in  Picture  C weigh  more  than  or  less  than 
1 lb.?  How  much  more  or  less  than  1 lb. 
does  it  weigh? 

0 Will  the  scales  in  Picture  C weigh 
a 2 lb.  1 oz.  package?  Why  or  why  not? 

B Do  you  think  you  could  weigh  a 2 oz. 
letter  on  these  scales?  Why  or  why  not? 


12  in. 

= Bft. 

1 

B qt.  = 1 gal. 

Q 

1 hr.  = B min. 

1 wk. 

= Bda. 

B 

j 

1 mi.  = Bft. 

R 

■ pt.  = 1 qt. 

1 pk. 

= Bqt. 

K 

365  da.  = ■ yr. 

s 

H oz.  = 1 lb. 

■ pk. 

= 1 bu. 

L 

1 hr.  = B min. 

T 

■ wk.  = 1 yr. 

■ sec.  = 1 min. 

M 

H in.  = 1 yd. 

U 

1 doz.  = B things 

IT.  = 

= aib. 

N 

1 gal.  = B pt. 

V 

■ c.  = 1 pt. 

Ic.  = 

= ■ fl.  oz. 

O 

1 yd.  = B ft. 

w 

1 da.  = B hr. 

1 bu. 

= Bqt. 

P 

B mo.  = 1 yr. 

X 

■ tbs.  =1  fl.  oz. 

4 gal. 

= Bpt. 

J 

5 pt.  = B c. 

□ 

1810  yd.  = 1 mi.  ■ yd.  Q 

18  c. 

= Bpt. 

K 

12  tbs.  = ■ fl.  oz. 

□ 

119  sec.  = 1 min.  ■ sec. 

4 pk. 

= Bqt. 

B 

L 

■ min.  = 3 hr. 

B 

38  qt.  = 1 bu.  ■ qt. 

8 wk. 

= ■ da. 

M 

64  qt.  = B pk. 

0 

480  da.  = 1 yr.  ■ da. 

24  pt. 

= ■ gal. 

N 

4 yd.  = H in. 

B 

6010  ft.  = 1 mi.  ■ ft. 

■ pt. 

= 14  qt. 

O 

21  ft.  = Byd. 

□ 

3000  lb.  = 1 T.  ■ lb. 

B pk. 

= 5 bu. 

P 

28  qt.  = B gal. 

0 

105  min.  = 1 hr.  ■ min. 

Bc.= 

= 40  fl.  oz. 

Q 

■ mo.  = 4 yr. 

m 

20  in.  = 1 ft.  H in. 

Bgal, 

. = 16  qt. 

R 

B tbs.  = 6 fl.  oz. 

n 

70  in.  = 1 yd.  H in._ 

1 Have  the  children  v/ork  independently  on  the 
exercises  in  this  block.  The  work  should  be 
written. 

2 The  children  should  write  the  equation  for 
each  problem. 

3 After  pupils  have  checked  their  answers  for 
these  exercises,  refer  to  the  Reteaching  Chart 
if  you  feel  that  any  reteaching  is  required. 


m 

1 Use  these  exercises  for  oral  work.  Let  the  chil- 
dren discuss  each  question  thoroughly,  and  let 
them  answer  as  fully  as  they  wish. 

2 The  children  should  write  the  answers  for  each 
of  these  exercises  opposite  its  identifying  letter 
on  their  papers. 

3 Again,  use  the  pages  in  the  pupils'  book  that 
are  listed  in  the  Reteaching  Chart  for  any  re- 
teaching that  you  feel  is  necessary. 
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□ For  each  piece  of  paper  shown 
Q in  Pictures  A to  F above,  write 
the  numeral  that  tells  what  part 
of  the  piece  of  paper  is  red. 

O Look  at  Pictures  G to  K.  Then 
write  two  numerals  for  the  red  part 
of  each  set  of  pictures.  For  Picture  G 
you  can  write  l|  and  |. 


Read. 


D ¥ 

G 

J If 

E 2h 

H 1 

K 3i 

3^ 

F A 

1 li 

L 6i| 

Write  with  numerals. 

A one  and  seven  eighths  B 
B seven  and  five  sixths 
c eleven  fifths 
D four  and  nine  sixteenths 
E nine  twelfths 
F six  and  five  ninths 
G eight  and  one  eighth 
Use  one  of  the  pictures  below 
to  answer  each  example  below.  Use 
Picture  L for  Example  L,  and  so  on. 


B 


□ i=5  m Q □ ^=m 
H « Q k=m  b l=m  b |=p 


1 Have  the  children  write  out  the  answers  to 

Exercises  A and  B.  • 

2 Use  these  exercises  orally. 

3 The  children  should  write  the  answers  for  these 
exercises  opposite  the  identifying  letters  on 
their  papers. 

4 Use  the  pages  listed  in  the  Reteaching  Chart 
for  any  necessary  reteaching. 
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□ □ □ 
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□ 


iWi 

ZO 

17 

14 

m 


10 

2 

i 


n A Number  in  all  is  B. 

B Number  in  each  group  is  B. 
c Number  in  10  groups  is  B. 

D Total  number  of  groups  is  B. 

E Number  in  2 groups  is  B. 

F Number  left  over  is  B. 

85 

_60 

145 

nG  Number  in  all  is  B. 

H Number  in  one  group  is  9. 

I Number  in  the  other  group  is  B. 

°32 

12 

20 


J Number  in  the  group  being 
U taken  away  Is  B. 

K Number  in  the  whole  group  is  B. 
L Number  left  is  B. 

248  Concepts  necessory  for  understanding  the  processes 


□ 


□ 


B 
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80 

24 


320 

1600 


M Number  of  groups  is  B. 
n N Number  in  each  group  is  B. 
o Number  in  4 groups  is  B. 

P Number  in  all  is  B. 
o Number  in  20  groups  is  B. 

A When  you  know  the  number  of  equal 
groups  and  the  size  of  each  equal  group,  0 
how  do  you  find  the  total  number? 

B When  you  know  the  number  in  all  and 
the  size  of  each  equal  group,  how  do  you 
find  the  number  of  equal  groups? 


1 Have  the  children  respond  orally  to  these  ex- 
ercises. Discuss  the  examples  thoroughly,  one 
be  sure  the  children  understand  the  point  ol 
the  questions  asked  about  each  example.  The 
questions  are  aimed  at  determining  whether 
children  really  understand  the  process  in  the 

' abstract. 

2 Use  these  exercises  for  oral  response.  These 
questions  should  summarize  for  the  childrer 
the  generalizations  that  are  involved  in  work- 
ing verbal  problems  and  the  thinking  used  in 
determining  what  arithmetical  process  shoulc 
be  used  in  solving  specific  problems. 

3 Again,  refer  to  the  Reteaching  Chart  for  any 
reteaching  you  think  is  necessary. 


c When  you  know  the  number  in  all  and 
the  number  of  equal  groups,  how  do  you 
find  the  size  of  each  equal  group? 


D When  you  know  the  number  in  one 
group  and  the  number  in  another  group, 
how  do  you  find  the  total  number? 


E When  you  know  the  number  in  all  and 
the  number  being  taken  away,  how  dqj 
find  the  number  left? 


l(^ou 


249"251  Checking  up 

Expanded  Notes  are  not  considered  necessary  for  this  lesson. 

Objectives 

The  child  tests  his  ability  to  solve  all  types  of  problem 
situations  and  equations  presented  in  this  book.  He  also 
tests  his  knowledge  of  the  multiplication  and  division 
basic  facts  that  were  new  in  this  book  and  his  ability 
to  compute,  using  all  four  processes. 

Vocabulary 

There  are  no  new  words. 


Comments 

These  14  tests  are  to  be  used  diagnostically  to  deter- 
mine the  child's  ability  to  understand  and  solve  prob- 
lems, to  work  with  the  four  processes,  and  to  interpret 
and  solve  equations.  They  are  not  speed  tests,  and  only 
as  many  of  them  as  the  group  can  reasonably  be  ex- 
pected to  complete  should  be  used  in  one  class  period. 
It  is  best  to  give  the  tests  one  at  a time,  and  to  follow 
each  by  any  discussion  and  reteaching  that  may  be  nec- 
essary. 

Finding  out  whether  or  not  the  child  gets  the  correct 

(answers  is  not  the  only  goal.  Much  can  be  learned 
about  the  child’s  proficiency  by  noting  his  work  habits 
:and  the  procedures  he  uses  to  get  his  answers.  Of  par- 
ticular significance  are  speed  and  assurance,  signs  of 
^frustration  and  hesitation,  counting  on  fingers  or  tally- 
ing, erasures  that  show  faulty  knowledge  of  the  basic 
facts  or  a change  of  mind  about  the  procedure,  or  evi- 
dence that  the  work  has  been  done  several  times.  All  of 
[ithese  things  should  be  taken  into  account  in  evaluating 
the  results  of  these  tests,  and  appropriate  remedial 
work  should  be  planned. 

Reteaching  chart 

jThe  pages  listed  below  tell  you  where  to  turn  for 
ireteaching  materials  if  you  need  them. 

Test  1 

Problem  Pages  Problem  Pages 


A 

120-123 

G 

66-67 

i ^ 

52-53 

H 

86-87 

C 

134-137 

I 

170-173 

D 

130-133 

J 

28-29 

E 

42-43 

K 

88-90 

F 

86-87 

L 

92-94 

Test  2 


Problem 

Pages 

Problem  Pages 

A 

52-53 

G 134-137 

B 

86-87 

H 120-123 

C 

130-133 

I 170-173 

D 

66-67 

J 42-43 

E 

92-94 

K 28-29 

F 

88-90 

L 86-87 

Test 

Pages 

Test  Pages 

3 

102-104,  110-113 

6 32-35,36-41, 

4 

105-107,  114-117 

45,  54 

5 

18-19,  20-23, 

7 147-153 

24-27 

8 161-164,  167 

9 182-191,  192 

Test  10 

Test  11 

Exercise 

Pages 

Exercise  Pages 

A 

92-94,  45 

A 45 

B 

24-27 

B 134-137,24-27 

C 

88-90,  36-41 

C 36-41 

D 

24-27 

D 130-133,36-41 

E 

88-90,  36-41 

E 134-137,24-27 

F 

92-94, 45 

F 130-133,45 

G 

88-90,  45 

G 45 

H 

24-27 

H 134-137,24-27 

I 

92-94,  36-41 

I 130-133,36-41 

J 

88-90,  36-41 

J 45 

Test  12 

Test  13 

Exercise 

Pages 

Exercise  Pages 

A 

182-191 

A 130-133,45 

B 

120-123, 182-191 

B 161-164,167 

C 

182-191 

C 24-27 

D 

182-191 

D 182-191 

E 

120-123, 182-191 

E 92-94, 36-41 

F 

120-123,182-191 

F 134-137,24-27 

G 

182-191 

G 120-123,182-191 

H 

120-123,182-191 

H 45, 54 

I 

120-123,182-191 

I 88-90, 45 

Test  14 

Pages  200-205 

Answers 

Test  1 

D 60-[16]=44 

A 56-^ 

[14]=4 

E 123-48=  [75] 

B 30X12^=[$3.60] 

F 25-18=[7] 

C [49] 

-14=35 

G 56-8=  [7] 
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H 

6342-2876^ 

= [3466] 

D 

75-5= 

= [15] 

Test  9 

Test  10 

Test  11 

I 

12-6  = 

[2] 

E 

[59] +23= 

82 

A 

75 

A 

350 

A 

7168 

J 

18  + 33  = 

^[51]  or 

F 

25+ [7]  =32 

8 

97  and 

1 

rm. 

8 

1181 

8 

901 

33  + 18= 

= [51] 

G 

[$6.30] 

-$3 

.85 =$2.45 

C 

30 

C 

137 

C 

50 

K 

$3.75 + [$2.55] =$6.30 

H 

$2.97- 

[$.99]  =3 

D 

63  and 

2 

rm. 

D 

1003 

D 

79 

L 

[65] +25=90 

I 

28-7= 

= [4] 

E 

97  and 

4 

rm. 

E 

237 

E 

867 

Test  2 

J 

380-197= 

[183] 

F 

29 

F 

460 

F 

801 

A 

3X59^  = 

-[$1 

.77] 

K 

16  + 15 

= [31 ] or 

G 

90 

G 

211 

G 

1410 

B 

125-69 

= [56] 

15+16 

= [31] 

H 

67  and 

1 

rm. 

H 

1200 

H 

443 

C 

140-[122]  = 

= 18 

L 

$8.00- 

$6.89 

=[$1.11] 

1 

41 

I 

535 

I 

633 

Test  5 

Test  6 

Test  7 

Test  8 

J 

53 

J 

52 

J 

4189 

A 

836 

A 

1228 

A 

3160 

A 

27,720 

Test  12 

Test  13 

Test  14 

B 

109 

8 

232 

8 

912 

8 

3364 

A 

28  and 

2 

rm. 

A 

6562 

A 

47  and 

36  rm. 

C 

1928 

C 

707 

C 

2940 

C 

4674 

8 

17 

8 

18,424 

8 

42 

D 

1007 

D 

52 

D 

1300 

D 

26,748 

C 

77  and 

2 

rm. 

C 

566 

C 

56  and 

7 rm. 

E 

208 

E 

1678 

E 

708 

E 

19,652 

D 

91  and 

1 

rm. 

D 

74  and 

2 rm. 

D 

35 

F 

1801 

F 

2883 

F 

6471 

F 

27,225 

E 

78 

E 

389 

E 

59  and 

11  rm. 

G 

940 

G 

57 

G 

1100 

G 

63,832 

F 

12 

F 

263 

F 

80  and 

64  rm. 

H 

1764 

H 

508 

H 

4240 

H 

50,400 

G 

80 

G 

89 

G 

74 

I 

278 

I 

1087 

I 

2925 

I 

31,185 

H 

72 

H 

2537 

H 

49  and 

12  rm. 

J 

194 

J 

4383 

J 

8613 

I 

93 

I 

129 

I 

50  and 

42  rm. 
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Q When  the  fourth  graders  saw 
a movie,  the  56  children  were  sitting 
in  4 rows  of  seats.  The  same  number 
of  children  were  in  each  row.  How 
many  were  sitting  in  each  row? 

□ Jim  made  a dog  house.  He  paid 
\2i  a foot  for  30  ft.  of  boards. 

How  much  did  he  pay  for  the  boards? 

H Peggy  said,  “I  had  to  throw  14 
of  my  shells  away  because  they  were 
broken.  I have  35  shells  left.”  How 
many  did  she  have  to  begin  with? 

□ Nancy’s  mother  baked  60  cookies. 
She  used  some  of  them  for  lunch. 

Then  44  cookies  were  left.  How  many 
cookies  had  she  used  for  lunch? 

B Tony  had  123  baseball  pictures.  He 
gave  48  of  them  to  Jack.  How  many 
baseball  pictures  did  he  have  left? 

□ The  height  of  the  school  flagpole 
is  18  ft.  The  height  of  a tree  next  to  it 
is  25  ft.  The  tree  is  how  much  taller 
than  the  flagpole? 

B The  56  fourth  graders  at  the  Lake 
School  divided  into  teams  of  8 each 
for  races.  There  were  how  many  teams? 


m The  population  of  one  town  is 
6342.  The  population  of  another 
town  is  2876.  How  much  smaller  is 
the  population  of  the  second  town 
than  that  of  the  first  town? 
n Don  drew  pictures  of  moths  and 
bees  for  his  science  notebook.  He  drew 
12  pictures  of  moths  and  6 pictures 
of  bees.  He  drew  how  many  times 
as  many  pictures  of  moths  as  of  bees? 
n At  the  Youngs'  family  picnic  there 
were  18  grown-ups  and  33  children. 

How  many  people  were  at  the  picnic? 

□ The  model  engine  that  Bill  wanted 
to  buy  cost  $6.30.  He  had  only  $3.75. 

How  much  more  money  did  he  need? 

B Tom  bought  25  new  stamps.  Then 
he  had  90  stamps  in  all.  How  many  did  _ 
he  have  before  he  bought  the  new  ones?l-a 

Test  2 0 

A Mrs.  White  bought  3 bags  of  candy. 
Each  bag  cost  59|!!.  How  much  did  all 
three  bags  of  candy  cost? 

B The  pond  on  the  Cooks’  farm  is 
125  ft.  long  and  69  ft.  wide.  It  is 
how  much  longer  than  it  is  wide? 

Now  turn  the  page. 
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1 Ask  the  children  to  work  the  problems  in  Tes 
1.  Direct  them  to  write  the  equation  with  th 
screen  for  the  unknown  number,  compute,  the 
rewrite  the  equation  with  the  answer  in  plac 
of  the  screen.  Have  them  label  the  problem 
with  the  identifying  letters  used  in  the  book. 

2 Provide  a set  of  answers  for  the  children  to  us 
in  verifying  their  work.  Any  discussion  or  re 
teaching  that  is  necessary  should  be  done  be 
fore  going  on  to  Test  2. 

3 Use  the  same  procedures  given  under  Note 
above  with  Test  2 (Problems  C to  L in  Test 
are  on  page  250). 


c There  were  140  bottles  of  milk 
in  the  school  kitchen  one  morning. 

At  the  end  of  the  day  there  were  only 
18  bottles.  How  many  bottles  of  milk 
did  the  children  drink  that  day? 


H Tom,  Jack,  and  Bob  shared  the  cost 
of  a baseball  and  bat  equally.  The  ball 
and  bat  together  cost  $2.97.  How 
much  was  each  boy's  share  of  the 
cost? 


D Sue  had  75  pictures  of  birds 
for  her  science  notebook.  She  could 
put  5 pictures  on  a page.  How  many 
pages  did  she  need  for  the  pictures? 

E Ann  picked  up  23  shells  on  the 
beach  one  day.  Then  she  had  82  shells 
in  her  collection.  How  many  shells  did 
she  have  to  begin  with? 

F Ellen  had  25  records.  She  got  some 
more  for  her  birthday.  Then  she  had 
32  records.  How  many  records  did  she 
get  for  her  birthday? 

G Jane  spent  $3.85  of  the  money  she 
had  in  her  bank  for  a present  for  her 
mother's  birthday.  Then  she  had 
$2.45  left  in  her  bank.  How  much 
money  was  in  her  bank  before  she 
bought  the  present? 


'Test  3 

,□  5X8  = « 
[m  9X9=m 
C3  9X6  = * 

□ 6X7  = « 
:il  8X8  = * 

□ 9X8  = B 

>0 


E|  0 7X7  = H 
“ m 5X9  = a 


n 7X6=a 


a 9X7=S 
□ 7X8=H 
□ 6X9=a 


I The  Walls  took  7 peanut  butter  and 
28  chicken  sandwiches  to  a picnic. 

They  took  how  many  times  as  many 
chicken  sandwiches  as  peanut  butter 
sandwiches  to  the  picnic? 

j At  the  Lake  School  there  were  380 
children.  197  of  the  children  were 
boys,  and  the  rest  were  girls.  How 
many  girls  were  at  the  Lake  School? 

K The  fourth  graders  had  16  addition 
examples  and  15  subtraction  examples 
to  work.  In  all,  they  had  how  many 
addition  and  subtraction  examples 
to  work? 

L The  Youngs  looked  for  a new  clock. 
One  clock  they  saw  cost  $8.00.  Another 
one  cost  $6.89.  The  second  clock  cost 
how  much  less  than  the  first  clock? 


Test  4 

m 

00 

o 

< 

G 

42-r-7  = H 

B 72-^9  = m 

H 

63  -4-  9 = ■ 

c 54-^6  = H 

1 

64h-8  = H 

D 81-^-9  = B 

J 

54H-9  = B 

E 56-H8  = a 

K 

56  -4-  7 = H 

F 45-4-5  = 3 

L 

42  = 6 = B 

Test  5 

Test  6 Test  7 

Tests 

Find  the  sum. 

A 6060  - 4832  = 3 □ 5X632  = 

m □ 84X330  = 3 

A 365,442,29 

B 519-287  = 3 □ 8X114  = 

■ □ 29X116  = 3 

B 26,  17,  19,  47 

c 2113-1406  = 3 H 7X420  = 

■ □ 57  X 82  = 3 

C 796,482,650 

D 100  - 48  = 3 □ 4X325  = 

B 0 36  X 743  = 3 

■jD  134,56,817 

E 7321-5643  = 3 B 6X118  = 

B B 68X289=3 

> 72,  89,  12,  35 

F 4000-1117  = 3 □ 719X9  = 

a Q 605  X 45  = B 

F 820,  563,  418 

G 932  - 875  = 3 0 550  X 2 = 

S 0 808  X 79  = ■ 

G 44,  824,  72 

H 1246  - 738  = 3 Bl  848X5  = 

B m 560X90  = 8 

|H  652,794,318 

1 8071-6984  = 3 O 975X3  = 

B D 495X63  = 3 

J 75,  94,  86,  23 

J 530-336  = 3 n 487X9  = 

B n 99  X 87  = a 

Test  9 

Test  10 

Test  11 

■A  225  = 3 = 3 

A ■-1-650=1000 

□ 8600-1432  = 3 

B 486  = 5 = 3 

B 884-1- 297  = « 

□ B-270  = 631 

c 60-4-2  = 3 

C 265-fa  = 402 

H 934-884  = H 

D 569-H9  = 3 

D 917-I-86  = B 

Q 673-H  = 594 

E 780-4-8  = 3 

E 634-1-3  = 871 

B B-589  = 278 

|f  116-^4  = ■ 

F ■-1-900=1360 

B 1001 -H  = 200 

jG  630  = 7 = 3 

G 891 -f  3=  1102 

0 4368-2958  = 3 

!h  403-4-6  = 3 

H 595-f 605  = 3 

El  B-354  = 89 

ii  369-4-9  = 3 

1 H-(-388  = 923 

O 680-8  = 47 

J 424-4-8  = 3 

J 748-1-3  = 800 

n 5147-958  = 3 

Test  12 

Test  13 

Test  14  C 

86-4-3  = 3 

A 7001-3  = 439 

A 3232-4-68  = 3 

119-^B  = 7 

B 49X376  = B 

B 798-4-19  = 3 

H 464-4-6  = 3 

C 65 -1-107 -4-394  = a 

c 1519  = 27  = 3 

0 820-4-9  = 3 

D 594-4-8  = 8 

D 1610-4-46  = 3 

;B  390-4-3  = 5 

E ■-t-311  = 700 

E 719-4-12  = 3 

Q 72-4-3  = 6 

F ■-65=198 

F 6384-4-79  = 3 

0 320-4-4  = 3 

G 623-4-H  = 7 

G 1332 -M8  = 3 

n 216  = 3 = 3 

H 3000-463  = 3 

H 1629-4-33  = 3 

ID  837-4-3  = 9 

1 874 -1-3  =1003 

1 2342-^46  = 3 

1 


m 

1 Have  pupils  finish  this  set  of  problems  and 
verify  their  ansv/ers  according  to  procedures 
suggested  for  the  preceding  page. 

2 Use  this  test  either  orally  or  as  v/ritten  V7ork. 
Do  any  reteaching  necessary  before  going  on. 


1 Direct  the  pupils  to  write  the  numbers  in  com- 
putational form  and  compute.  Be  sure  to  evalu- 
ate the  work  on  each  test  and  do  any  reteach- 
ing necessary  before  going  on  to  the  next  test. 

2 Test  14  is  to  be  used  only  with  groups  who 
have  learned  to  divide  by  a two-figure  divisor. 


Less»n  briefs  249-251 


Your  notes 


This  section  of  the  Teaching  Guide  contains  de- 
tailed suggestions  for  teaching  the  lessons.  The 
Expanded  Notes  are  really  enriched  lesson  plans 
that  go  beyond  the  minimal  essentials  described 
in  the  Lesson  Briefs  (pages  15-225).  Before  using 
these  Expanded  Notes,  read  the  comments  and 
examine  the  reproduced  pages  and  keyed  notes 
in  the  Lesson  Briefs  section.  For  your  convenience, 
page  references  are  made  to  the  Lesson  Briefs  at 
the  beginning  of  each  set  of  notes  in  this  section. 


The  Expanded  Notes  for  each  lesson  include: 

Overview 

A very  brief  survey  of  the  lesson  as  it  is  developed 
from  page  to  page  in  the  pupil’s  book 

Teaching  the  whole  class 

A plan  of  procedure  to  be  used  for  the  class  as 
a v/hole  before  the  children  are  separated  into 
ability  groups 

Providing  for  the  able  pupil 

Special  suggestions  for  activities  to  extend  the 
ideas  of  the  lesson  for  abler  students 

Helping  the  slow  learner 

Suggestions  to  use  in  making  clear  the  ideas  of 
the  lesson  and  for  motivating  interest  therein 


Expanded  notes 


i^y#our 


of  theory  ofid  method  as  etip' 
is  Hoe  arithmetic  content  of 
this  coerse  is  provided  in  the 
Cfejrtiog  the  Course  sections 
mclwded  in  the  Expanded  Notes. 


I 


Arithmetic  in  the  middle  grades  deals  with  number  cor 
cepts  and  skills  needed  daily  by  both  children  an 
adults  as  they  meet  quantitative  situations  in  the 
activities.  Among  the  situations  in  which  the  need  fc 
knowledge  of  arithmetic  is  most  clearly  evident  ar 
those  involving  measurement. 

In  beginning  the  work  of  a new  school  year,  chi 
dren  will  be  better  prepared  to  learn  if  they  are  ab 
to  see  how  arithmetic  is  useful  to  them.  They  can  se 
this  easily  and  concretely  in  measurement  situation 
There  is  no  immediate  need  for  them  to  review  tf 
basic  facts  and  computational  processes  learned  in  pr( 
vious  grades;  to  begin  with  these  topics  would  tend  I 
emphasize  the  formal  and  abstract  aspects  of  arithmet 
that  are  unappealing  to  some  children.  A study  i 
measurement,  however,  enables  the  teacher  to  emph( 
size  the  uses  of  arithmetic  in  the  practical  activities  ( 
home  and  school.  For  this  reason  Seeing  Throve 
Arithmetic  4 begins  with  a block  of  work  on  the  mea 
urement  of  length,  weight,  and  temperature. 

The  child  should  not  only  become  aware  of  the  e 
tent  to  which  he  may  use  measurement  ideas,  but  1 
should  also  learn  some  of  the  elementary  principlU 
involved.  In  particular,  he  must  learn  that  a unit  H 


measure  is  necessary  and  that  a standard  unit  is  usually 
used.  He  should  learn  what  a scale  is,  how  the  marks 
on  a scale  represent  units  of  measure,  and  how  scales 
are  used  in  measuring. 

Ordinary  "rulers”  are  one  common  kind  of  scale. 
Scales  for  measuring  weight  and  scales  for  measuring 
temperature  (thermometers)  are  also  common.  In  the 
case  of  the  Fahrenheit  thermometer,  perhaps  the  hardest 
thing  for  the  child  to  understand  is  the  arbitrary  associ- 
ation of  32  degrees  with  the  temperature  at  which  water 
freezes.  The  zero  point  of  this  scale  is  merely  a point  32 
idegrees  lower  than  the  one  at  which  water  freezes,  and 
,t  is  not  a "real”  zero  point  or  point  at  which  tempera- 
ture "begins."  It  is  not  essential  that  children  gain  a 
iclear  understanding  of  this  situation  in  Grade  4.  They 
^hould,  however,  be  able  to  read  a thermometer  and 
become  aware  that  this  involves  the  use  of  numbers, 
r j Pages  3-10  of  Seeing  Through  Arithmetic  4 provide 
I jja  basis  for  learning  experiences  of  the  sort  described 
t hbove.  They  also  provide  for  a review  of  some  common 
l.tandard  units  and  of  relations  between  units  such  as 
|he  foot  and  the  inch. 


13-5  Moving  forward 

■lesson  Briefs  for  this  lesson  ore  on  pages  16-19. 

■Overview 

!rhe  work  on  these  pages  is  planned  to  give  the  chil- 
Iren  some  basic  understandings  about  measurement, 
fhe  need  for  standard  units,  the  use  of  different 
jcales  for  measuring  different  things,  and  good  meas- 
jiring  techniques  and  habits  are  among  the  things 
jjonsidered.  On  page  3 the  various  kinds  of  measuring 
j nstruments  used  to  measure  length,  time,  weight, 
emperature,  etc.,  are  introduced.  An  opportunity  is 
J.  Provided  to  compare  different  kinds  of  scales.  Pages 
• and  5 focus  attention  on  the  1 2-inch  ruler.  Children 
^ I re  shown  some  of  the  ways  in  which  rulers  are 
harked,  as  well  as  correct  and  incorrect  ways  of  using 
hem  in  measuring. 

i The  measuring  instruments  pictured  are  all  within 
he  experiences  of  the  child,  and  discussion  of  these 
istruments  can  be  centered  around  their  everyday 
■ !ses. 

caching  the  whole  class 

Children  need  not  only  discussion  of  measuring  in- 
truments,  but  also  experiences  in  measuring — for 
I.  hey  learn  to  measure  only  by  measuring.  They  need 
i j lany  experiences  in  seeing,  handling,  and  using  all 
i jinds  of  measuring  instruments.  In  teaching  this  les- 


i 


son,  therefore,  you  will  want  to  have  on  hand  as 
many  examples  of  the  measuring  instruments  shown 
on  pages  3-5  as  you  can. 

For  the  work  with  the  foot  ruler,  outlined  on  pages 
4 and  5,  you  will  need  foot  rulers  that  are  marked  in 
different  ways,  so  that  the  children  will  be  alerted  to 
the  differences  and  the  possible  pitfalls  in  using  these 
instruments.  Each  child  should  have  his  own  ruler, 
preferably  one  that  is  not  calibrated  to  smaller  frac- 
tions than  Vs  inch,  preferably  Va  inch.  At  this  time 
the  child  will  be  measuring  only  to  the  nearest  inch. 
Children  who  do  not  have  rulers  or  who  have  com- 
mercial ones  with  a great  many  subdivisions  of  the 
inch  can  make  plastic  rulers.  (See  Activity  1,  page 
330.)  As  the  lesson  proceeds,  objects  for  the  children 
to  measure  should  be  provided. 

You  will  not  find  any  time  limit  set  for  this  lesson 
or  for  those  that  follow.  However,  you  should  not 
attempt  to  cover  all  the  work  on  these  pages  in  one 
class  period.  Let  the  needs  of  your  pupils  govern  the 
length  of  time  devoted  to  this  lesson.  Spend  enough 
time  so  that  pupils  will  feel  comfortable  and  will  have 
time  to  assimilate  the  ideas  before  they  are  asked  to 
go  on  to  something  new.  On  page  359  you  will  find 
an  approximate  time  schedule  for  the  work  in  this 
book. 

Present  the  new  words  in  this  lesson  just  as  you 
would  in  a reading  lesson — that  is,  write  the  words  on 
the  chalkboard,  pronounce  them,  discuss  them,  and 
use  them  meaningfully  in  oral  situations  before  you 
ask  the  children  to  read  them.  Notice  that,  to  lighten 
the  reading  load  for  the  children,  complicated  direc- 
tions for  the  work  are  not  given  in  the  child’s  book. 
It  is  the  teacher’s  responsibility  to  give  such  direc- 
tions. 

As  you  well  know,  any  classroom  contains  individ- 
uals who  differ  in  capacity  for  achievement.  Some 
pupils  need  many  concrete  experiences  to  master 
arithmetical  ideas.  Abler  pupils  quickly  tire  of  such 
activities.  They  need,  instead,  more  challenging — 
usually  more  abstract — activities  to  keep  them  inter- 
ested. The  notes  for  this  block  of  work  and  for  those 
that  follow  are  arranged  accordingly. 

This  section,  “Teaching  the  whole  class,”  tells  you 
what  to  do  in  working  with  the  group  as  a whole. 
“Providing  for  the  able  pupil”  and  “Helping  the  slow 
learner”  give  activity  suggestions  arranged  according 
to  the  needs  of  the  pupils.  (For  this  block  of  work, 
you  will  find  these  special  sections  on  pages  232- 
233.)  Be  sure  to  look  at  these  suggestions  before 
you  begin  teaching  the  lesson.  For  those  pupils 
with  the  most  serious  deficiencies  in  arithmetic,  you 
will  need  to  provide  work  for  a time  at  the  third- 

Expanded  notes  3-5 


grade  level.  Copies  of  Seeing  Through  Arithmetic  3* 
of  this  series  will  be  very  helpful  for  such  work. 

Page  3:  Note  the  statement  beside  the  heading 
“Moving  forward.”  It  has  been  put  there  because  the 
authors  feel  that  it  is  important  for  children  to  have 
some  idea  of  what  they  are  going  to  learn  in  the  first 
block  of  work.  A similar  statement  is  included  for 
each  succeeding  block  of  work  that  introduces  a new 
idea  or  ideas.  These  statements  should  always  be  read 
and  discussed  in  class  before  the  new  work  is  taken 
up. 

One  way  to  begin  this  lesson  on  measuring  is  to 
call  the  children’s  attention  to  some  of  their  own  ex- 
periences in  measuring.  You  might  start  the  lesson 
by  saying: 

I wonder  if  you  have  ever  thought  about  all  the 
measuring  we  do.  For  instance,  many  of  you  are 
taller  now  than  you  were  when  school  closed  last 
year.  Do  you  know  how  tall  you  are?  How  do 
you  find  out  how  tall  you  are? 

Let  the  children  discuss  their  heights,  how  much 
they  have  grown  since  school  closed,  and  how  their 
heights  are  measured.  Ask  them  if  they  know  what  a 
yardstick  is  and  if  they  have  seen  a weighing  scale 
with  a measuring  rod  on  it.  Then  continue  as  follows : 
How  many  of  you  gained  weight  during  the  sum- 
mer? How  much  do  you  weigh  now?  How  do  you 
find  out  how  much  you  weigh? 

By  asking  questions  get  the  children  to  tell  about 
experiences  they  have  had  with  measuring  instru- 
ments in  general.  Lead  them  to  talk  about  some  of 
the  kinds  of  instruments  shown  on  page  3,  and  then 
have  them  open  their  books  to  this  page  and  look  at 
the  pictures. 

The  pictures  should  be  used  as  topics  for  further 
discussion  and  to  find  out  what  the  children  know 
about  each  of  the  instruments  and  their  uses.  They 
serve,  too,  to  set  the  stage  for  a more  thorough  study 
on  the  pages  that  follow.  Wherever  possible,  you  will 
want  to  supplement  the  picture  study  and  discussion 
with  actual  experiences  in  seeing  and  handling  some 
of  the  instruments  shown. 

Ask  pupils  if  they  know  what  the  instruments 
shown  in  Picture  A are.  Help  them  identify  the  ob- 
ject at  the  top  as  a foot  ruler.  Point  out  that  it  is 
not  in  full  size  and  that  the  numerals  are  missing. 
Tell  pupils  that  they  will  study  the  foot  ruler  more 
completely  in  their  work  with  the  next  page.  Pupils 
should  be  able  to  identify  the  next  object  as  a yard- 

*Seeing  Through  Arithmetic  3 by  Maurice  L.  Hartung,  Henry 
Van  Engen,  Lois  Knowles,  and  Catharine  Mahoney.  Third- 
grade  book  in  The  Basic  Mathematics  Program.  Scott,  Fores- 
230  man  and  Company. 


Stick  because  of  the  three  parts,  each  equal  to  the 
foot  ruler  shown  above.  If  pupils  cannot  identify  the 
tape  measure,  tell  them  what  it  is.  Have  examples  of 
these  three  objects  in  the  room,  and  call  on  pupils  to 
identify  them. 

To  focus  attention  on  the  need  for  standard  units, 
say: 

You  remember,  of  course,  that  when  we  were  talk- 
ing about  your  heights  we  used  the  words  feet  and 
inches.  Do  you  think  the  inch  on  the  measuring 
instrument  each  of  you  used  was  the  same  length? 
Are  all  the  inches  of  different  measuring  instru- 
ments the  same?  Why  do  you  think  they  have  to 
be  the  same? 

Bring  out  in  the  discussion  that  people  would  be 
unable  to  compare  the  lengths  of  objects  or  talk 
about  measurements  unless  they  knew  that  the  same 
measuring  units  were  being  used  by  everyone.  Ex- 
plain that  once  the  size  of  a measuring  unit  has  been 
agreed  upon  and  given  a name,  such  as  inch  or  foot, 
it  becomes  a standard  unit  and  it  is  always  supposed 
to  be  the  same  size. 

The  clocks  shown  in  Pictures  B and  F offer  an 
opportunity  for  discussing  the  measurement  of  time. 
Of  course,  most  fourth-graders  can  tell  time,  but 
questions  similar  to  those  below  will  review  the  re- 
lationships between  the  units  of  time.  Say,  for 
example : 

In  Picture  B point  to  the  hour  hand.  Point  to  the 
minute  hand.  How  is  it  different  from  the  hour 
hand?  Point  to  the  second  hand.  How  is  it  differ- 
ent? How  many  seconds  are  in  a minute?  When 
the  minute  hand  has  moved  from  1 to  2,  how 
many  minutes  have  gone  by?  Then  what  time  will 
it  be?  How  many  times  will  the  second  hand  go 
completely  around  the  clock  while  the  minute 
hand  moves  from  five  minutes  past  five  to  ten 
minutes  past  five?  How  many  minutes  are  in  an 
hour?  While  the  hour  hand  moves  from  5 to  6, 
how  many  times  does  the  minute  hand  move 
around  the  clock? 

Discuss  briefly  how  we  use  the  twelve  hours  on 
the  clock  to  show  the  24  hours  in  the  day.  Have  on 
hand  an  old  clock  or  a cardboard  play  clock  that  has 
movable  hands,  so  that  the  children  can  see  the  rela- 
tive movements  of  the  second,  minute,  and  hour 
hands.  As  an  activity,  let  the  children  take  turns  set- 
ting the  clock  to  a time  and  telling  what  they  would 
be  doing  at  that  time.  The  other  members  of  the  i 
group  can  then  read  the  time  and  tell  whether  it  was 
A.M.  or  p.M.  Encourage  the  use  of  expressions  for  i 
telling  time  that  are  common  to  the  locality.  These  i 
might  include:  five  minutes  to  seven,  ten  minutes  oj 


six,  fifteen  minutes  before  twelve,  quarter  to  nine, 
quarter  past  eleven,  quarter  after  eight,  half  past  ten, 
etc. 

You  will  not  need  to  spend  much  time  on  Pictures 
C and  D.  Let  pupils  tell  what  things  each  of  the 
scales  in  Picture  C might  be  used  to  weigh.  Let  them 
describe  other  weighing  instruments  and  what  they 
might  be  used  to  weigh.  Then  tell  the  class  that  they 
will  study  scales  more  thoroughly  a little  later. 

Ask  pupils  what  the  two  types  of  thermometers 
in  Picture  E are  used  to  measure  and  make  sure  they 
understand  that  they  cannot  be  interchanged  in  usage. 
Explain  that  they  will  learn  more  about  these  ther- 
mometers a little  later. 

Finally,  call  attention  to  the  measuring  dials  that 
are  found  in  cars  (Picture  F).  Let  children  tell,  if 
they  can,  what  each  dial  is  used  to  measure.  Call  at- 
|tention  to  the  fact  that  some  of  the  dials  have  nu- 
1 merals  on  them  and  others  have  letters.  Discuss 

I briefly  what  the  letters  and  numerals  stand  for.  Ex- 
plain to  the  children  that  each  of  these  dials  is  based 
on  a different  scale — that  different  units  are  used 
to  measure  the  different  things. 

1 You  might  ask  the  children  to  be  on  the  lookout 
I for  pictures  of  the  measuring  instruments.  Ask  them 
to  bring  them  to  the  class,  so  that  they  can  be 
mounted  on  the  bulletin  board. 

Page  4:  The  general  procedure  for  working  with 
ithis  page  is  to  have  the  children  read  the  questions 
and  refer  to  the  appropriate  pictures  to  get  the 
answers.  The  pictures  will  be  much  more  meaningful 
.if  you  use  a ruler  to  demonstrate  each  of  the  situa- 
tions. 

First  ask  the  children  what  measuring  instrument 
and  what  measuring  unit  is  being  used  on  this  page. 
When  they  tell  you  that  the  instrument  is  a ruler 
and  have  discovered  that  the  inch  is  the  measuring 
unit  being  used,  ask  them  to  show  you  how  long  they 
think  one  inch  actually  is.  Then  let  them  compare 
their  estimates  with  an  inch  on  a real  ruler  or  yard- 
stick. Next  call  on  a pupil  to  read  Question  A,  which 
' has  to  do  with  right  and  wrong  ways  of  measuring 
a stick  of  wood.  Have  children  look  at  the  first  stick 
in  Picture  A and  the  ruler  beneath  it.  Ask: 

I Is  the  ruler  placed  at  the  left  end  of  the  stick? 
' Now  look  at  the  second  stick  and  the  ruler  be- 
I;  neath  it.  Is  the  ruler  placed  at  the  left  end  of 
1 this  stick?  Point  to  the  part  not  being  measured. 
Which  ruler  and  stick  show  the  right  way  to  meas- 
ure the  length? 

\ In  connection  with  Question  C,  you  might  ask  the 
phildren  if  they  think  the  second  stick  in  Picture 
A is  also  10  inches  long  and  why  they  think  so. 


Before  taking  up  Questions  D to  F,  have  the  pupils 
look  at  Picture  B,  Have  them  note  the  beginning 
point  on  the  ruler  and  the  absence  of  a numeral  for 
this  mark.  They  should  decide  that  the  numeral  0 
could  be  placed  at  this  mark.  Point  out  that  the  left 
end  of  this  ruler  is  rounded  and  that  it  does  not  look 
as  if  there  is  a full  inch  between  the  end  and  the 
first  mark.  Therefore,  they  cannot  use  the  left  end 
of  the  ruler  as  the  beginning  point.  Then  ask  pupils 
to  look  at  the  rulers  in  Picture  A.  Ask  why  they  can 
begin  measuring  at  the  left  end  of  these  rulers. 

In  connection  with  Question  E,  pupils  should  see 
that  even  though  the  ruler  in  Picture  B is  actually 
longer  than  12  inches,  only  the  12  inches  that  are 
marked  are  to  be  used  in  measuring.  Ask  them  to 
note  where  the  numerals  are  placed  on  this  ruler. 

Then  ask  them  to  look  again  at  Picture  A to  see 
where  the  numerals  on  the  ruler  are  placed.  Be  sure 
pupils  understand  that  it  is  the  space  between  two 
marks  that  is  the  inch  and  not  just  the  mark  or 
numeral  itself.  Give  pupils  opportunities  to  look  at 
various  foot  rulers  to  compare  the  differences  in 
markings.  Let  them  show  on  each  one  the  point  at 
which  they  would  begin  to  measure.  Pass  the  different 
kinds  of  rulers  around  so  that  the  children  will  all 
have  a chance  to  compare  them. 

When  considering  the  measuring  situation  in  Pic- 
ture D,  pupils  should  decide  that  it  would  be  impos- 
sible to  measure  the  card  in  inches,  since  there  are 
no  inch  markings  on  the  foot  ruler.  They  might 
guess,  however,  that  the  card  measures  about  a half 
foot.  You  could  ask  the  children  if  they  can  think  of 
a way  to  measure  the  card  in  Picture  D.  If  no  one 
suggests  it,  explain  that  they  could  mark  the  length 
of  the  card  on  a piece  of  paper;  then  they  could 
measure  the  space  between  the  markings  with  Ruler 
C.  Let  someone  carry  out  this  suggestion. 

Page  5:  The  questions  on  this  page  are  a continu- 
ation of  those  begun  on  page  4,  and  the  same  general 
teaching  procedures  should  be  followed.  When  the 
children  begin  to  do  some  actual  measuring,  you 
should  be  alert  to  their  difficulties.  Help  them  to 
coordinate  properly.  Watch  for  carelessness,  clumsi- 
ness, and  the  common  mistakes  discussed  on  this  and 
the  preceding  page. 

In  talking  about  the  scale  on  the  ruler  in  Picture 
E,  be  sure  the  children  realize  that  it  goes  to  12 
inches,  although  the  numerals  only  go  to  11.  Remind 
them  that  other  kinds  of  measuring  instruments  also 
have  different  kinds  of  scales,  as,  for  instance,  the 
ones  on  page  3. 

Pupils  should  determine  that  the  stick  in  Picture 
E is  not  being  measured  in  the  usual  way  because  the  231 
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edge  of  the  stick  is  not  at  the  left  edge  of  the  ruler. 
You  might  ask  some  of  the  abler  pupils  how  the 
length  of  this  stick  can  be  determined,  using  the 
facts  shown  in  Picture  E.  They  should  see  that  be- 
cause the  stick  is  measured  against  the  ruler  starting 
at  2 inches  instead  of  at  0 inches,  they  should  sub- 
tract the  2 unused  inches  from  10  inches  to  get  the 
length  of  8 inches. 

Question  N may  cause  the  children  some  difficulty. 
If  so,  tell  them  that  when  the  marks  at  the  ends  of  a 
ruler  or  worn  or  damaged,  it  can  be  used  as  sug- 
gested in  Picture  E.  If  you  have  some  worn  or  dam- 
aged rulers,  you  might  cover  the  ends  with  adhesive 
tape  to  prevent  the  marks  from  showing  and  thus 
demonstrate  to  the  class  how  such  rulers  can  be 
used  to  measure  objects. 

Pupils  should  observe  that  the  stick  in  Picture  F 
is  not  placed  properly.  It  is  not  parallel  to  the  edge 
of  the  ruler,  and  the  end  of  the  stick  is  not  exactly 
at  the  end  of  the  ruler. 

Finally,  ask  pupils  to  read  Question  Q.  They 
should  observe  that  the  two  rulers  are  not  placed 
close  together,  and  that  because  of  this  some  of  the 
table  is  not  being  measured. 

Have  the  pupils  summarize  what  they  have  learned 
about  the  correct  way  to  use  a foot  ruler  in  measur- 
ing objects. 

Conclude  the  lesson  by  letting  the  children  spend 
as  much  time  as  they  need  to  measure  with  foot 
rulers  any  objects  found  in  the  room.  Be  sure  they 
see  the  differences  that  occur  when  the  objects  are 
not  placed  parallel  to  the  ruler  or  at  the  beginning 
measuring  point  of  the  ruler. 

If  each  child  does  not  have  a 12-inch  ruler  with 
each  inch  plainly  marked,  suggest  that  the  children 
make  rulers.  See  Activity  1,  page  330.  The  abler 
pupils  might  help  the  slower  ones  in  this  activity. 

When  each  child  has  a ruler,  ask  the  children  to 
hold  the  rulers  up  with  the  numerals  facing  you. 
Then  ask  them  to  indicate  5 inches,  10  inches,  etc. 
Check  the  children’s  work  each  time  you  give  them 
a new  length  to  find.  Then  ask  them  to  measure  ob- 
jects on  their  desks  (such  as  pencils,  papers,  crayons, 
books,  etc.)  and  tell  them  to  be  ready  to  tell  the 
class  what  the  lengths  or  widths  are  and  prove  them 
by  demonstrations  with  the  rulers.  If  the  lengths  come 
to  fractions  of  an  inch,  it  would  be  best  to  let  pupils 
say,  “My  book  is  not  quite  8 inches  long,”  or,  “My 
crayon  is  a little  over  3 inches  long.” 

Then  let  them  take  turns  estimating  the  lengths 
of  small  objects  (not  over  12  inches  in  length)  that 
can  be  found  around  the  room.  Give  them  opportu- 
232  nities  to  check  their  estimates  with  the  results  of 


actual  measurements.  While  these  measuring  experi- 
ments are  going  on,  you  will  want  to  observe  the 
children  to  find  out  which  ones  do  not  yet  under- 
stand how  to  measure  with  a ruler.  Such  children  will 
benefit  from  the  activity  suggestions  found  under  the 
heading  “Helping  the  slow  learner.” 

Be  sure  to  conclude  the  work  by  having  someone 
read  aloud  the  statement  beside  the  flag  on  page  5. 
Providing  for  the  able  pupil 

The  abler  pupils  should  enjoy  doing  independent 
reading  on  measurement.  Such  reading  will  be  of 
more  value  if  you  provide  specific  questions  for 
which  they  are  to  find  the  answers.  The  pupils  should 
then  be  asked  to  make  reports  to  the  rest  of  the 
class  on  what  has  been  found.  Suggested  questions 
that  can  be  answered  by  reading  pages  19-22  of  the 
book  How  Much  and  How  Many,  by  Jeanne  Bendick, 
are:  “How  were  the  inch,  foot,  and  yard  decided 
upon  as  standard  measuring  units?”  and  “Are  these 
measuring  units  the  same  all  over  the  world?”  See 
Activity  2,  page  331,  for  further  information  about 
this  book. 

Helping  the  slow  learner 

By  observing  the  actual  measuring  experiences  of 
the  pupils  in  connection  with  this  lesson,  you  will 
have  noted  the  pupils  who  do  not  have  a clear  idea 
of  what  is  involved  in  measuring.  For  these  pupils 
you  will  want  to  provide  additional  activities  that  are 
designed  to  develop  the  most  fundamental  measuring 
ideas.  To  help  these  pupils  realize  that  we  all  must 
use  the  same  measuring  unit  to  make  any  compari- 
sons or  verifications  in  measuring  situations,  try  the 
following  activity. 

Have  available  two  sticks  or  narrow  pieces  of 
oaktag  of  different  lengths,  one  about  6 inches  long, 
the  other  about  12  inches  long.  These  sticks  or  pieces 
of  cardboard  should  not  have  any  measuring  marks 
on  them.  Give  the  longer  stick  to  one  of  the  pupils 
and  ask  him  to  compare  the  length  of  his  arithmetic 
book  with  this  stick.  Give  the  6-inch  stick  to  another 
child  and  have  him  compare  his  stick  with  a text- 
book that  is  more  than  6 inches  long.  Then  call  on 
each  pupil  to  tell  what  he  found  out  about  the  length 
of  his  book  and  the  stick  he  is  using.  Of  course,  the 
pupil  measuring  the  arithmetic  book  will  report  that 
his  book  is  shorter  than  the  12-inch  stick;  the  other 
pupil  will  report  that  his  book  is  longer  than  the  6- 
inch  stick. 

Ask  the  children  if  they  can  tell  from  these  reports 
which  book  is  longer.  Point  out  that  although  it 
sounds  as  if  the  last  book  measured  is  longer,  they 
cannot  be  sure  unless  they  see  the  measuring  sticks 
and  watch  the  measuring.  Get  them  to  decide  what  is 


needed  so  that  the  two  children  who  did  the  measur- 
ing can  talk  about  their  measuring  experiences  and 
compare  results.  From  this  experiment  it  should  be 
apparent  to  the  group  that  for  different  people  to 
compare  the  lengths  of  books  or  of  anything  else, 
they  must  use  either  the  same  stick  or  identical 
sticks  as  measuring  instruments. 

To  show  pupils  that  there  is  a more  accurate  way 
of  measuring  things  than  by  comparison  with  the 
length  of  a stick  or  piece  of  oaktag,  have  someone 
find  the  length  of  the  arithmetic  book  by  counting 
the  number  of  equal-sized  measuring  units  it  takes 
to  cover  the  distance  to  be  measured.  One  pupil 
may  demonstrate  to  the  whole  group,  or  each  pupil 
may  do  this  on  his  own.  At  least  12  one-inch  sticks 
or  one-inch  square  pieces  of  oaktag  will  be  needed 
for  each  participant.  Do  not  tell  the  children  that 
j]these  are  one-inch  sticks,  however,  but  point  out  that 
they  are  equal  in  size.  Ask  the  pupils  to  place  the 
Isticks  or  pieces  of  oaktag  in  a straight  line,  ends 
touching,  from  the  top  edge  of  the  book  to  the  bottom 
edge.  It  will  be  found  that  9 sticks  or  pieces  of  tag- 
.board  are  needed.  If  it  turns  out  that  the  measure- 
ment is  a little  more  or  less  than  9 sticks,  let  the 
children  say  that  the  book  measures  “9  sticks  and  a 
little  over”  or  “not  quite  9 sticks.” 
f To  show  still  another  way  of  measuring  this  book, 
jtell  a pupil  to  place  it  flat  on  a piece  of  8 Vi"  x 11" 
paper  and  draw  along  the  backbone  edge,  making  a 
line  on  the  paper  to  represent  the  length  of  the  book. 
Then  ask  him  to  take  just  one  of  the  one-inch 
ihieasuring  sticks  used  before  and  place  it  on  the 
iline,  starting  at  the  top.  Tell  him  to  make  a pencil 
mark  at  the  end  of  the  stick,  then  pick  up  the  stick 
and  place  it  down  again,  this  time  starting  at  the 
mark  just  made.  Have  him  continue  this  activity  until 
Ihe  end  of  the  line  is  reached.  Then  have  him  count 
the  marks  to  see  how  many  times  he  used  the  one- 
inch  stick  to  measure  the  length  of  the  line.  Tell 
aim  that  since  the  line  represents  the  length  of  his 
book,  he  now  knows  the  length  of  the  book,  which 
should  be  about  9 sticks.  If  this  experiment  is  too 
difficult  for  the  slow  learners,  you  may  demonstrate 
|t  yourself. 

The  following  activity  may  be  used  to  teach  the 
meaning  of  inch.  If  all  the  pupils  in  the  group  are 
barticipating,  see  that  each  one  has  a ruler.  Then  tell 
i pupil  (or  pupils)  to  place  one  of  the  one-inch 
measuring  sticks  or  pieces  of  oaktag  at  the  begin- 
ling  point  of  the  ruler.  Point  out  that  the  stick  ends 
It  the  numeral  1 on  the  ruler  and  that  this  means 
he  stick  is  1 inch  long.  Point  out,  too,  that  since 
jhey  already  know  that  each  stick  is  the  same  length, 


they  now  know  that  each  stick  is  1 inch  long.  Next 
ask  them  how  long  two  sticks  together  should  be. 
Then  ask  the  pupil  (or  pupils)  to  put  another  stick 
down,  starting  at  the  l-inch  mark  on  the  ruler,  and 
to  note  that  it  ends  at  the  numeral  2.  Have  this 
activity  repeated  until  all  12  of  the  sticks  are  used 
and  the  entire  length  of  the  ruler  is  shown  with 
sticks.  The  last  stick  should  end  at  the  numeral  12  on 
the  ruler  or  as  close  to  it  as  possible.  You  may  point 
out,  if  you  wish,  that  12  inches  equal  1 foot.  This, 
among  other  previously  taught  equivalents,  is  re- 
viewed on  page  10. 

Remind  pupils  that  they  have  found  in  two  measur- 
ing activities  that  their  arithmetic  book  is  9 sticks 
(and  a little  over  or  a little  less)  long.  Ask  them  how 
many  inches  this  is.  After  the  answer  of  9 inches  has 
been  obtained,  let  a pupil  check  it  by  using  a ruler 
to  measure  the  book.  At  this  time  you  may  again 
discuss  the  good  habits  and  techniques  of  measuring 
taught  on  pages  4 and  5.  Then  give  the  slow  learners 
a list  of  things  to  measure,  asking  them  to  write  be- 
side the  names  of  the  objects  what  they  find  the 
lengths  to  be.  You  may  check  their  work  at  your 
convenience. 

6-7  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  19-20. 

Overview 

The  purpose  of  these  two  pages  is  to  show  pupils 
how  weight  is  measured.  On  page  6 pupils  learn  from 
pictures  and  questions  that  the  weight  scale  is  based 
on  pounds.  They  learn  that,  for  accurate  measure- 
ment, the  indicator  on  the  scales  must  point  to  the 
zero  mark  before  the  object  to  be  weighed  is  placed 
on  the  scales.  To  give  children  an  understanding  of 
standard  units,  page  7 shows  how  to  calibrate  scales 
for  weighing. 

Teaching  the  whole  class 

Children  will  learn  the  basic  weighing  ideas  more 
quickly  and  more  easily  if  they  have  scales  to  use 
and  objects  to  weigh.  In  advance,  then,  try  to  collect 
a few  types  of  weighing  scales.  You  can  probably  get 
scales  that  are  used  to  weigh  children  at  school, 
bathroom  scales,  and  postage  scales.  Ask  for  the 
children’s  help  in  getting  any  other  types  of  weighing 
scales  that  may  be  available. 

Page  6:  As  with  the  preceding  lesson,  the  ques- 
tions provide  a starting  point  for  discussing  the  pic- 
tures. You  might  begin  by  asking  the  children  to  look 
over  the  pictures  on  page  6 to  see  what  is  going  to 
be  studied  next.  Let  someone  read  the  “Moving  for- 
ward” statement. 
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After  the  children  have  considered  Picture  A to 
find  out  if  anything  is  being  weighed,  they  should 
be  able  to  give  two  reasons  for  knowing  that  nothing 
is  being  weighed — the  bag  is  not  on  the  platform  of 
the  weighing  scales,  and  the  pointer  is  at  zero. 

In  working  with  Picture  B,  stress  the  fact  that  the 
unit  of  measurement  on  these  scales  is  the  pound. 
You  may  ask  one  of  the  abler  pupils  what  he  thinks 
the  marks  between  the  numerals  show  (half  pounds). 
Then  call  on  other  children  to  state  how  much  the 
bananas  would  weigh  if  the  pointer  were  at  1,  at  5, 
at  3,  at  4.  Remind  the  children  that  the  ounce  is  a 
smaller  weight  unit  than  the  pound.  Ask  a pupil  to 
tell  how  many  ounces  equal  one  pound.  (This  equiva- 
lent and  others  will  be  reviewed  on  page  10.) 

When  discussing  Picture  C,  ask  questions  similar 
to  these: 

Is  anything  being  weighed  in  Picture  C?  How  do 
you  know?  Do  you  know  how  much  the  package 
weighs?  Why  not? 

Discuss  the  fact  that  the  circular  face  of  the 
dial  does  not  mean  that  the  marks  on  it  should  be 
like  those  on  a clock.  If  you  have  weight  scales  with 
a circular  dial  and  a clock  with  a circular  dial,  it 
would  be  a good  idea  to  show  the  pupils  the  differ- 
ence in  the  markings. 

In  calling  attention  to  Picture  D,  tell  pupils  that 
the  same  scales  are  shown  twice,  first  with  nothing 
being  weighed,  and  then  with  Tom  weighing  himself. 
Say: 

Look  closely  at  the  picture  of  the  scales  on  which 
nothing  is  being  weighed.  Is  the  pointer  exactly 
at  zero?  When  there  is  nothing  on  the  scales,  where 
should  the  pointer  be?  Do  you  think  something  is 
wrong  with  the  scales?  If  the  pointer  is  not  ex- 
actly at  zero  before  Tom  gets  on  the  scales,  do 
you  think  Tom  weighs  exactly  85  pounds  as  the 
picture  shows?  Do  you  think  he  weighs  more  than 
or  less  than  85  pounds? 

Do  you  remember  when  we  were  studying  meas- 
uring with  a ruler  that  we  had  to  be  careful  to 
start  measuring  with  the  beginning  mark  on  the 
ruler  so  that  our  measurement  would  be  correct? 
Would  you  say  that  zero  is  the  beginning  mark  on 
these  weighing  scales?  If  the  pointer  doesn't  point 
exactly  to  zero  when  there  is  nothing  on  the  scales, 
we  should  realize  that  the  measurement  will  not 
be  correct.  Scales  sometimes  become  inaccurate 
and  need  to  be  adjusted. 

You  might  ask  one  of  the  abler  students  to  ex- 
plain how  scales  might  be  used  even  if  they  are  in- 
accurate. You  may  have  to  hint  that  it  can  be  done 
234  by  subtracting  from  or  adding  to  the  total  weight  the 


discrepancy  the  scales  shows  when  there  is  nothing 
on  it. 

If  any  of  the  children  wonder  about  the  dial  for 
the  scales  in  Picture  D,  tell  them  that  it  is  on  a 
wheel  that  turns  inside  the  scales. 

Conclude  the  work  on  this  page  by  giving  the 
children  a chance  to  examine  the  various  weighing 
instruments  available  in  the  room  to  note  whether 
or  not  they  are  accurate. 

Page  7:  Begin  by  asking  pupils  to  read  Question 
H.  Be  sure  they  understand  that  the  numeral  0 on  the 
dial  in  Picture  E is  the  beginning  point  of  the  meas- 
uring scale  and  that  zero  is  placed  there  because  that 
is  where  the  pointer  points  when  there  is  nothing  on 
the  scales.  Remind  the  children  that  on  the  ruler  the 
marks  and  numerals  were  also  called  a scale  and  the 
standard  unit  there  was  the  inch.  Tell  them  that  on 
weight  scales  the  unit  of  measurement  is  the  pound. 

Care  has  been  taken  in  the  book  to  use  the  word 
scale  to  indicate  the  marks  and  numerals  with  them 
that  are  found  on  any  measuring  instrument  to  show 
the  number  of  standard  units  involved.  The  plural 
form  scales  is  used  to  describe  the  weighing  instru- 
ment. 

In  connection  with  Picture  F,  be  sure  the  pupils 
realize  that  the  bag  of  sugar  weighs  1 pound.  Tell 
them  that  when  1 pound  of  anything  is  put  on  the 
scales  the  pointer  moves  a certain  distance.  Make 
clear  that,  since  the  numbers  are  being  placed  where 
they  belong,  the  place  at  which  the  pointer  stops 
should  be  noted  and  a mark  and  the  numeral  1 in- 
serted at  this  point. 

When  pupils  look  at  Picture  G,  they  should  note 
that  another  1 -pound  bag  of  sugar  has  been  placed 
on  the  scales  and  that  the  pointer  has  moved  to  an- 
other place.  They  should  note  that  another  mark  has 
been  placed  on  the  scale.  Let  the  pupils  decide  that 
the  numeral  2 should  be  placed  opposite  it. 

Let  the  pupils  discuss  Question  K,  suggesting  ways 
for  finishing  the  scale  on  the  dial.  You  might  let  them 
estimate  how  many  pounds  might  be  indicated  on 
the  dial. 

If  you  have  scales  similar  to  the  ones  pictured  on 
pages  6 and  7,  you  can  cover  the  calibrated  dial  with 
paper,  leaving  only  the  starting  point  visible.  Then 
you  can  let  the  children  place  objects  that  they  know 
weigh  1 pound  each  on  the  scales  one  at  a time  and 
make  the  pound  marks  and  numerals  on  the  paper  in 
the  proper  places. 

To  conclude  the  lesson,  ask  the  pupils  to  discuss 
Question  L.  Children  who  did  not  make  rulers  as 
suggested  in  the  preceding  lesson,  may  like  to  make 
rulers  now.  Let  the  children  discuss  various  ways  of 


' making  a foot  ruler.  The  best  way,  of  course,  should 
be  based  on  a method  similar  to  the  way  the  marks 
and  numerals  were  put  on  the  scales  discussed  on 
! this  page;  that  is,  an  object  that  is  known  to  be  one 
' inch  long  should  be  used  in  measuring  off  one-inch 
spaces  on  a board  or  a piece  of  oaktag.  See  Activity 
‘ 1,  page  330,  for  complete  details. 

' Finally,  the  statement  beside  the  flag  should  be 
I read  and  discussed,  and  children  should  be  given 
I opportunities  to  show  that  they  know  how  scales  are 
‘ used  to  measure  weight.  Let  the  children  weigh  things 
that  weigh  more  than  a pound.  Tell  them  to  give  the 
i measurements  to  the  nearest  pound.  Let  various  chil- 
' dren  weigh  the  same  things  and  compare  the  weights 
! they  find. 

Providing  for  the  able  pupil 

To  help  the  children  get  a better  understanding  of 
I weight  measurement,  have  them  do  independent  read- 
' ing  of  the  type  suggested  in  Activity  2,  page  331.  Pre- 
pare questions  like  the  following: 

I What  was  the  first  weighing  machine  like?  How 
did  people  weigh  things  years  ago?  Why  was  this 
an  unsatisfactory  way? 

Refer  the  children  to  pages  53-56  of  How  Much  and 
I How  Many  to  find  the  answers. 

I In  connection  with  the  class  work  in  calibrating 
I the  scales  on  page  7,  you  might  suggest  to  some  of 
the  abler  students  that  they  make  a simple  weighing 
I device  with  a scale  in  ounces.  In  advance,  you  should 
' 1 have  a sample  prepared  so  that  the  pupils  can  study 
it  to  help  them  in  making  similar  ones  (see  picture 
in  the  next  column).  A rectangular  piece  of  rein- 
I forced  paper  (about  12"  x 4")  such  as  that  used 
I in  making  cartons,  a rubber  band  that  stretches  easi- 
ly, and  a medium-sized  paper  clip  will  be  needed. 
Make  a hole  in  the  middle  and  near  the  top  of  the 
corrugated  sheet.  Then  open  the  clip  and  straighten 
it  except  for  the  top  bend  (see  illustration).  Once 
; straightened  out,  the  bottom  end  may  be  rebent  to 
I form  a hook  on  which  to  hang  one-ounce  objects. 

I To  assemble  the  weighing  instrument,  the  rubber 
I band  should  be  inserted  in  the  hole  and  one  loop 
i slipped  through  the  other.  (The  illustration  shows 
i an  enlargement  of  how  the  rubber  band  is  looped. ) 

I The  bent  paper  clip  should  then  be  hooked  onto 
the  remaining  loop.  The  weighing  instrument  is  now 
ready  for  calibration. 

’ j Any  object  known  to  weigh  1 ounce  may  be 
: i placed  on  the  hook  of  the  paper  clip.  Then  a mark 
j I should  be  made  and  labeled  at  the  point  to  which  the 
'rubber  band  stretches  with  the  object’s  weight.  (The 
object  may  need  to  have  a piece  of  string  tied  around 
[it  for  hooking  purposes.)  To  make  the  two-ounce 


mark  on  the  scale,  either  another  one-ounce  object 
should  be  attached  to  the  first  or  something  known  to 
weigh  2 ounces  should  be  placed  on  the  hook.  (If 
there  are  no  one-ounce  objects  handy,  3"  x 5"  cards 
may  be  tied  in  bundles — about  15  weigh  an  ounce.) 
Let  the  children  calibrate  the  scale  as  far  as  prac- 
tical. (The  number  of  ounces  will  be  determined  by 
the  size  and  stretch  of  the  rubber  band  that  you  use. ) 
They  may  notice  that  the  spaces  between  these  ounce 
marks  are  not  equal.  If  the  children  do  not  know  the 
reason  for  this,  you  may  have  to  explain  that  the 
farther  the  rubber  band  is  stretched,  the  greater  the 
tension  is,  and  the  rubber  band  stretches  out  more. 
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Expanded  notes  6-7 


Encourage  ingenuity  and  originality  in  making  the 
scales.  The  important  thing  is  the  idea  of  calibration 
and  the  meaning  of  scale. 

Helping  the  slow  learner 

The  slow  learner  needs  all  the  experiences  he  can 
get  in  weighing  objects.  After  he  has  had  a few  oppor- 
tunities to  see  objects  weighed  in  class,  he  should  be 
allowed  to  work  independently.  For  such  activity, 
be  sure  to  have  small  scales  available.  The  pupils  can 
work  in  pairs.  Have  a variety  of  objects  suitable  for 
weighing.  Lists  of  objects  may  be  made  on  4"  x 6" 
cards,  and  each  card  identified  by  a letter.  The 
cards  may  include  such  items  as:  paste  jar,  book, 
paint  jar,  box  of  crayons,  workbook,  pencil  box,  box 
of  jacks,  desk  calendar,  paint  box.  List  several  items 
on  each  card.  Then  give  each  pair  of  children  a card 
and  tell  them  to  weigh  the  objects  listed.  Direct  them 
to  write  on  their  papers  the  card  letter  and  the  list  of 
objects  in  a column.  As  they  weigh  the  objects,  they 
should  record  the  weights. 

You  can  also  let  a group  of  children  or  a “weigh- 
ing committee”  find  the  weight  of  each  member  of 
the  class  to  the  nearest  pound.  They  can  make  a chart 
showing  the  weight  of  each  child. 


8-9  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  21-22. 

Teaching  the  whole  class 

Children  will  benefit  greatly  from  work  with  real 
thermometers.  To  help  them  understand  that  there 
are  different  kinds  of  thermometers  and  that  the 
scales  on  them  vary,  have  on  hand  a collection  of 
meat,  candy,  oven,  weather,  and  clinical  thermome- 
ters. If  you  plan  to  demonstrate  to  the  class  that  the 
freezing  point  of  water  is  32  degrees,  you  will  need 
a bowl  of  ice  cubes.  If  you  intend  to  give  the  children 
the  experience  of  putting  some  of  the  calibration 
marks  on  a thermometer,  you  should  remove  the 
glass  tube  from  a thermometer. 

Page  8:  Discussion  for  this  page  centers  around 
Thermometer  A.  Thermometers  B,  C,  and  D are  to 
be  used  mainly  with  the  questions  on  page  9. 

You  can  start  the  lesson  by  saying: 

Today  we  are  going  to  learn  how  to  measure 
something  we  can  feel  but  cannot  see!  What  do 
you  suppose  that  is? 

Let  the  children  guess  what  they  are  going  to  meas- 
ure. Then  have  them  turn  to  page  8 and  read  the 
statement  after  the  heading  “Moving  forward.”  Call 
their  attention  to  Thermometer  A and  proceed  some- 
236  what  as  follows: 


Look  at  the  tube  in  the  middle  of  the  thermometer. 
Does  anyone  know  what  liquid  may  be  in  the 
tube?  Does  the  liquid  always  stay  at  the  same  level? 
Does  it  go  up  when  the  air  gets  warmer?  What 
happens  when  the  air  gets  colder? 

Then,  to  call  attention  to  the  scale  on  the  ther- 
mometer, ask: 

Does  the  scale  on  this  thermometer  remind  you 
of  the  scale  on  any  other  measuring  instrument? 
What  is  the  bottom  numeral  on  this  scale?  What 
is  the  top  numeral?  Look  at  the  bottom  numeral 
on  the  other  three  thermometers  on  this  page.  Are 
they  the  same  as  the  one  on  Thermometer  A?  Now 
look  at  the  top  numerals.  Are  they  all  the  same? 
The  scales  on  different  thermometers  do  not  al- 
ways have  to  begin  and  end  with  the  same  nu- 
merals. We  shall  try  to  find  out  why  different  kinds 
of  thermometers  have  different  numerals  on  them. 
Let  pupils  read  the  explanatory  statements  oppo- 
site Thermometer  A.  Then  say: 

The  temperature  is  at  54  degrees  on  this  thermom- 
eter. What  is  the  first  numeral  you  see  above  the 
mark  showing  54  degrees?  Does  this  mean  60  de- 
grees? What  is  the  next  numeral?  Read  all  the  re- 
maining numerals  on  the  thermometer  going  up- 
ward. Read  them  as  degrees.  How  many  degrees 
are  there  between  the  numerals?  How  many  de- 
grees are  there  between  the  marks?  Find  60  de- 
grees again.  Use  your  pencil  and  count  by  twos 
as  you  point  to  each  of  the  marks  from  60  degrees 
to  70  degrees. 

Next  ask  a pupil  how  much  the  temperature  would 
be  on  Thermometer  A if  the  liquid  moved  up  from 
the  present  54  degrees  to  the  next  higher  mark. 
Then  ask  how  much  it  would  be  if  the  liquid  moved 
down  to  the  next  lower  mark.  Also  discuss  the  prob- 
able reason  for  having  each  space  on  the  scale  repre- 
sent two  degrees  instead  of  one  degree.  (The  marks 
would  be  too  close  to  read  easily  unless  we  made 
a very  large  thermometer.) 

Page  9:  Thermometers  B,  C,  and  D on  page  8 
should  be  referred  to  in  answering  most  of  the  ques- 
tions on  this  page. 

In  connection  with  Question  B,  point  out  that  the 
zero  mark  is  not  at  the  beginning  of  the  scale  as 
on  rulers  or  weight  scales.  Ask  the  children  to  look 
at  the  first  numeral  above  zero.  Ask  them  to  tell  how 
many  degrees  this  is.  Then  have  them  find  the  first 
numeral  below  zero.  Let  them  tell  how  many  degrees 
this  is.  Explain  to  the  pupils  that  when  they  refer  to 
a below  zero  temperature,  they  must  indicate  that  it 
is  below  zero  because  we  take  for  granted  that  above 
zero  is  meant  if  we  do  not  say  “below  zero.”  Remind 
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them  that  in  reading  most  thermometers  the  space 
between  two  marks  indicates  two  degrees.  Explain 
that  the  correct  way  to  read  the  temperature  for 
Thermometer  C is  to  say  “12  degrees  below  zero.” 
Let  the  children  answer  Questions  C to  H by  refer- 
, ring  to  the  thermometers  on  page  8. 

' For  Question  I,  discuss  the  normal  air  tempera- 
ture range  for  your  locality.  Ask  the  children  about 
what  they  think  the  temperature  is  on  the  hottest  and 
coldest  days  of  the  year.  Point  out  that  in  other  lo- 
calities it  may  be  hotter  or  colder,  and  that  the  scale 
range  on  thermometers  is  made  to  fit  various  climates. 
Explain  that  this  is  one  reason  for  the  differences 
in  the  scales  on  the  thermometers  on  page  8. 

Help  the  pupils  see  that  Thermometer  E,  referred 
to  in  Question  J,  could  not  be  used  to  measure  tem- 

■ perature  because  there  are  no  numerals  on  it  and 
I there  is  no  way  of  telling  where  zero  is.  Ask  pupils 

if  they  could  figure  out  where  the  other  numerals 
should  be  if  they  knew  where  zero  was. 

Before  going  on  to  a discussion  of  Question  K, 
fitell  the  children  that  water  freezes  at  32  degrees 
I above  0.  Have  them  look  at  Picture  F to  see  this 
"illustrated.  Then  tell  them  that  water  boils  at  212 
degrees  and  call  attention  to  Picture  G.  Tell  the 
I children  that  a thermometer  used  in  cooking  must 
have  a scale  that  extends  at  least  to  the  boiling  point, 

I but  that  the  freezing  point  of  water  does  not  have  to 
'be  included  on  such  a thermometer.  Ask  pupils  why 
the  freezing  point  would  be  needed  on  an  outdoor 
thermometer. 

Next  tell  the  children  that  you  are  going  to  have 
ithem  put  some  of  the  markings  and  numerals  on  a 
thermometer  with  a blank  tube  similar  to  the  one 
shown  in  Picture  E.  Remove  the  glass  tube  containing 
the  fluid  from  a thermometer  and  tape  the  tube  to  a 

■ thin  piece  of  wood.  Put  some  ice  that  has  started  to 
i melt  in  a bowl,  and  insert  the  unmarked  tube.  Let 
i all  the  children  watch  the  liquid  in  the  tube  drop. 

When  it  has  become  stationary,  have  the  pupil  place 
a mark  on  the  wood  opposite  the  point  to  which 
the  liquid  has  dropped.  Then,  for  verification,  put 
'in  another  thermometer.  The  liquid  in  this  ther- 
mometer should  drop  to  32  degrees.  The  numeral  32 
should  then  be  written  beside  the  mark  on  the  wood. 

In  the  same  way  experiments  should  be  performed 
I with  the  two  thermometers  to  find  the  temperature 
j of  warm  water  in  a pan,  the  room  temperature,  and 
j the  temperature  outdoors.  From  the  four  marks  made 
j on  the  piece  of  wood,  children  should  get  an  idea  of 
j how  to  make  a thermometer  scale.  The  series  of  pic- 
tures at  the  right  shows  how  the  two  thermometers 
lean  be  used  in  the  four  experiments. 


Calibrating  a home-made  thermometer 


Expanded  notes  8-9 


Providing  for  the  able  pupil 

A committee  of  abler  pupils  may  make  a large  ther- 
mometer in  which  the  tube  of  liquid  is  represented 
by  a movable  string,  one  half  of  which  i§  colored  red. 
The  children  will  need  a piece  of  cardboard  5"  x 18". 
They  should  draw  the  outline  of  a tube  and  copy 
the  calibration  marks  and  numerals  from  a ther- 
mometer. Have  the  scale  range  from  approximately 
20  degrees  below  zero  to  130  degrees  above.  At 
both  the  top  and  the  bottom  of  the  part  of  the  draw- 
ing representing  the  tube  of  liquid,  holes  should  be 
made,  so  that  a piece  of  string  can  be  inserted.  One 
of  the  children  should  color  red  one  half  of  a piece 
of  heavy  white  string  about  32  inches  long.  The 
white  end  of  the  string  should  then  be  inserted  through 
the  top  hole  from  the  front,  and  the  other  end  (the 
red  end)  should  be  inserted  through  the  bottom  hole 
from  the  front.  The  ends  should  be  tied  together  at 
the  back  of  the  thermometer  just  tightly  enough  so 
that  the  string  can  be  moved.  See  the  picture  below. 


This  thermometer  may  be  placed  on  the  bulletin 
board  and  used  to  show  the  temperature  outside  at 
specified  times  of  the  day. 

Helping  the  slow  learner 

The  slow  learners  may  need  more  practice  in  reading 
temperatures.  The  string  thermometer  described  above 
can  be  used  for  this. 

These  children  may  also  participate  in  setting  the 
temperature  on  the  string  thermometer,  as  described 
238  above  in  the  activity  for  the  abler  pupils. 


The  slow  learners  could  make  a weather-report 
chart  for  the  classroom.  Each  day  they  could  bring 
in  the  name  of  the  city  or  town  in  the  United  States 
that  was  the  warmest  and  the  one  that  was  the  coldest 
and  enter  it  on  a chart  on  the  bulletin  board.  There 
should  be  a space  for  each  day  for  the  names  of  the 
cities  or  towns  and  their  temperatures  as  shown  be- 
low. If  the  children  are  interested  they  can  continue 
the  chart  for  a longer  period. 
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10  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  22-23. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


To  understand  arithmetic,  pupils  must  understand  the 
number  system.  Two  ideas — grouping  by  tens  (10  ones, 
10  hundreds,  10  thousands),  and  place  value — are  basic. 
Children  learn  the  principles  of  the  number  system  by 
seeing  first  how  a large  group  of  objects  can  be  or- 
ganized through  grouping  by  tens.  Second,  they  learn 
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how  written  records  of  such  groupings  can  be  made  by 
using  tallies  or  numerals  and  the  idea  of  place  value. 

Pupils  who  have  used  Seeing  Through  Arithmetic  3 
should  be  well  grounded  in  the  basic  principles  of  the 
number  system.  For  pupils  who  have  not  had  this  pro- 
gram, and  as  a review  for  those  who  have,  Book  4 in- 
cludes a presentation  of  the  basic  principles  on  pages 
11  and  12.  The  number  system  is  extended  to  include 
numbers  up  to  9999.  The  aim,  however,  is  not  to  teach 
individual  numbers.  Instead,  the  system  is  to  be  taught 
so  that  the  pupil  can  understand  and  deal  with  any 
number  by  using  the  principles  of  the  system. 

Special  attention  is  given  to  methods  of  regrouping 
that  are  useful  later  in  learning  "carrying"  in  addition. 
Pupils  are  shown,  for  example,  how  2 groups  of  one 
hundred  objects  and  14  groups  of  ten  objects  can  be 
regrouped  as  3 groups  of  one  hundred  and  4 tens,  and 
hence  the  number  is  340.  Similarly,  the  principle  under- 
lying "borrowing"  in  subtraction  is  shown  by  taking 
apart  a group  of  100  objects  and  arranging  it  as  10 
groups  of  ten.  Thus  a total  group  of  425  objects  can 
be  arranged  as  3 hundreds,  12  tens,  and  5 ones.  This  is 
a preliminary  step  in  a subtraction  from  425  if  the  num- 
ber to  be  taken  away  has  more  than  2 tens — as,  for 
example,  32.  In  short,  pages  13  and  14  provide  a review 
of  the  regrouping  principles  needed  for  an  understand- 
ing of  carrying  and  borrowing.  Page  15  summarizes 
the  work  of  the  four  preceding  pages. 


11-15  Looking  back 

lesson  Briefs  for  this  lesson  ore  on  pages  23-26. 

Overview 

A number  such  as  1243  is  commonly  expressed  as 
one  thousand  two  hundred  forty-three.  Children 
should  be  able  to  read  it  in  this  way  and  understand 
it  as  1 thousand,  2 hundreds,  4 tens,  and  3 ones. 
They  must  also  understand  that  we  can  think  of  this 
number  in  many  other  ways  without  changing  its 
value.  For  example,  1243  may  be  thought  of  as  1 
thousand,  2 hundreds,  3 tens,  and  13  ones,  or  as  1 
thousand,  1 hundred,  14  tens,  and  3 ones,  and  so  on. 
In  reviewing  these  ideas,  this  lesson  gives  attention 
to  grouping,  place  value,  regrouping  (as  preparation 
for  carrying  and  borrowing),  and  the  reading  and 
writing  of  numerals  to  9999. 

On  page  1 1 children  are  retaught  how  quantities  of 
objects  to  9999  in  number  can  be  organized  into 
groups  of  thousands,  hundreds,  tens,  and  ones,  for 


purposes  of  easy  counting.  They  are  helped  to  recall 
that  10  single  objects  (ones)  may  be  considered  as 
one  group  of  ten,  that  10  tens  may  be  thought  of  as 
a collection  of  1 hundred,  that  10  hundreds  may  be 
looked  at  as  a collection  of  1 thousand.  They  recall, 
too,  how  place  value  is  used  in  writing  the  figures 
that  stand  for  these  groupings:  that  in  a four-figure 
number,  the  figure  at  the  farthest  left  position  indi- 
cates how  many  thousands  there  are;  the  next  posi- 
tion, the  number  of  hundreds;  the  next,  the  number 
of  tens;  and  the  position  at  the  right,  the  number  of 
ones.  They  see  that  the  same  numeral  can  stand  for 
ones,  for  tens,  for  hundreds,  or  for  thousands,  and 
that  its  written  position  shows  what  it  stands  for. 

On  page  12,  the  children  count  objects  grouped  in 
thousands,  hundreds,  tens,  and  ones,  and  place  the 
figures  representing  the  objects  in  their  proper  po- 
sitions. 

On  page  13,  as  preparation  for  carrying  in  addi- 
tion, children  review  what  they  know  about  how  to 
regroup  so  that  there  are  no  more  than  9 ones,  9 tens, 
or  9 hundreds  in  a group.  They  see  that  objects 
grouped  as  2 hundreds  14  tens  may  be  regrouped  as 
3 hundreds  4 tens  (by  rearranging  the  14  tens  into  1 
hundred  and  4 tens)  and  the  entire  rearrangement 
written  as  340. 

On  page  14  children  learn  to  “undo,”  or  do  the 
opposite  of,  what  was  done  on  page  13.  They  start 
with  objects  grouped  as  4 hundreds  2 tens  and  5 
ones,  and  learn  that  they  can  regroup  the  objects  as 
3 hundreds  12  tens  and  5 ones  or  as  4 hundreds 
1 ten  and  15  ones.  The  knowledge  that  1 hundred 
can  be  changed  to  10  tens  and  1 ten  to  10  ones  is 
basic  to  the  idea  of  borrowing  (regrouping)  neces- 
sary in  the  process  of  subtraction. 

On  page  15  there  are  questions  for  discussion  and 
problems  for  individual  work.  These  help  the  child  to 
find  out  how  well  he  is  able  to  read  and  write  num- 
bers from  1 to  9999  and  how  well  he  understands 
what  he  is  writing. 

Teaching  the  whole  class 

In  previous  grades  the  children  have  undoubtedly 
used  sticks,  blocks,  pieces  of  paper,  and  other  objects 
for  working  with  groups  of  tens,  ones,  etc.  You  may 
wish  to  continue  using  such  materials  as  you  “look 
back”  with  them  on  what  they  know  about  place 
value  and  regrouping. 

If  you  plan  to  use  objects,  be  sure  to  have  a suffi- 
cient collection  on  hand  ahead  of  time.  The  needs 
and  interests  of  your  group  will  determine  the  mate- 
rials you  select. 

Before  working  with  page  11,  for  example,  you 
may  wish  to  dramatize  the  meaning  of  two-place  239 
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numbers  by  having  children  group  objects  in  tens  and 
ones  and  write  the  symbolizations  of  these  groups  in 
the  proper  places.  Suppose,  then,  that  you  gather  to- 
gether in  a central  place  a collection  of  43  pieces  of 
chalk.  Ask  two  children  to  put  the  pieces  of  chalk  in 
groups  of  ten.  Have  rubber  bands  available  so  that 
they  may  band  each  of  the  groups.  While  they  are 
doing  this,  write  on  the  chalkboard  the  headings 
“tens”  and  “ones”  and  draw  a rectangle  under  them 
and  divide  it  in  two  sections  so  that  there  will  be 
separate  spaces  to  put  the  , 

numerals  representing  the  TGDS  OneS 

groups  of  tens  and  the  single 
ones.  The  tally  space  should 
look  like  the  one  shown  in 
the  picture  at  the  right.  Then 

ask  one  of  the  children  to  count  the  number  of 
groups  of  ten  pieces  of  chalk.  Have  the  class  tell  in 
which  part  of  the  tally  space  this  numeral  should  be 
written,  and  let  the  child  write  it  there.  Then  have 
the  single  pieces  of  chalk  counted  and  that  numeral 
written  in  the  proper  part  of  the  tally  space. 

Point  out  that  the  numeral  representing  the  tens 
was  placed  in  the  left  part  of  the  tally  space  and  that 
the  numeral  representing  the  ones  was  placed  in  the 
right  part.  Then  write  the  numeral  43  beneath  the 
tally  space  in  the  usual  way,  read  it,  and  ask  pupils 
to  explain  what  the  4 stands  for  and  what  the  3 stands 
for.  Underneath  the  figure  43  write  the  figure  34. 
Ask  the  class  if  switching  the  numerals  has  changed 
anything.  Let  someone  explain  how  the  amount 
has  changed  by  showing  with  the  pieces  of  chalk 
what  34  means. 

Page  1 1 : As  you  work  on  page  11,  focus  attention 
first  on  the  groups  of  objects  in  each  picture,  then  on 
their  written  representations  in  the  tally  space.  For 
example,  in  considering  Picture  A,  say: 

Do  you  see  some  pieces  of  butterscotch  candy? 
As  many  as  possible  of  them  have  been  put  in 
piles  of  ten.  How  many  piles  of  ten  do  you  see? 
How  many  single  pieces  of  candy  not  in  a pile 
of  ten  do  you  see?  Now  look  at  the  green  part  of 
the  picture.  Do  you  see  a tally  space  like  the  one 
we  worked  with  at  the  board?  On  which  side  of 
the  white  line  has  the  figure  standing  for  the  7 
groups  of  10  candies  been  written?  Where  has  the 
5 that  stands  for  the  single  pieces  of  candy  been 
written?  How  many  tens  are  there?  How  many 
ones  are  there?  Read  the  numeral  [75]  under  the 
green  tally  space.  What  does  the  7 stand  for?  What 
does  the  5 stand  for? 

Treat  Picture  B in  much  the  same  way,  but  call 
attention  to  the  fact  that  there  are  no  single  pieces  of 


candy  and,  therefore,  no  figure  is  written  in  the  ones’ 
section  of  the  tally  space.  Have  pupils  note  that  the 
4 tens  are  rewritten  as  40,  and  that  the  zero  means 
that  there  are  no  ones.  As  another  activity  with  this 
picture  say: 

Suppose  you  ate  4 pieces  of  candy.  Look  at  Picture 
B again  and  imagine  how  the  candies  that  are  left 
would  look.  Think  to  yourself  how  many  boxes  of 
ten  there  would  be  and  how  many  single  pieces  of 
candy.  Then  on  a piece  of  paper  make  a tally  space 
with  two  sections  and  write  the  number  of  tens  and 
ones  there  are.  Next  write  these  figures  as  a nu- 
meral underneath  the  tally  space.  Does  everyone 
know  how  these  figures  would  look  written  in 
words? 

Let  someone  write  the  numeral  on  the  board  in 
words.  Discuss  it  with  the  class,  if  necessary. 

For  Movie  C,  point  out  that  there  are  two  scenes 
with  the  same  bundles  of  sticks  in  each.  Ask  pupils 
how  many  sticks  are  in  each  bundle  in  the  first  scene. 
Next  let  them  discover  how  many  bundles  of  ten 
there  are  and  check  this  number  with  the  figure  writ- 
ten in  the  tens’  section  of  the  tally  space.  Then  ask 
them  if  they  remember  what  can  be  done  when  there 
are  10  tens.  Suggest  that  they  look  at  the  second 
scene.  Point  out  that  another  section  for  hundreds 
has  been  put  at  the  left  side  of  the  tally  space.  Con- 
tinue by  relating  the  picture  of  the  pile  of  100  sticks 
to  the  tally  space  and  the  numerals  and  words  be- 
neath it. 

In  connection  with  Movie  D,  tell  the  children  that 
sometimes  there  are  labels  on  packages  that  indicate 
how  many  items  they  contain.  Ask  them  to  pretend 
that  there  are  sheets  of  paper  in  these  packages  and 
have  them  tell  how  many  sheets  are  in  one  package. 
Then  ask  if  they  can  tell  how  many  tens  are  in  each  of 
these  packages.  Refer  children  back  to  Movie  C,  if 
necessary.  Continue  the  work  with  the  pictures  and 
the  tally  spaces  in  the  two  scenes,  as  you  did  with 
Movie  C. 

Picture  E may  be  treated  in  the  same  way  as  Pic- 
ture A. 

To  get  the  children  to  think  about  how  numerals 
to  9999  are  used  in  their  everyday  life,  ask  them  to 
participate  in  the  following  activity.  Ask  each  one  to 
make  a list  of  examples  using  any  numbers  that  he 
has  heard  people  make  reference  to  or  that  he  has 
seen  in  writing;  for  example,  “There  are  3425  people 
in  the  neighboring  town,”  “Our  car  has  traveled  9814 
miles,”  etc. 

Page  12:  This  page  offers  opportunities  for  both 
oral  and  written  practice  related  to  place  value.  Pic- 
ture A may  be  discussed  with  the  class.  Then  let  the 


'children  decide  individually  what  figures  belong  in 
jthe  tally  spaces  in  Pictures  B,  C,  and  D.  If  necessary, 
:let  them  write  the  figures  on  paper.  Then  have  the 
iichildren  look  again  at  the  pictures  as  you  have  them 
I answer  Questions  A to  G as  a result  of  group  discus- 


ision. 

I Questions  A to  J in  the  second  column  should  be 
used  for  written  work.  Afterward  discuss  the  answers 
with  the  class.  For  Questions  H,  I,  and  J,  the  children 
.will  enjoy  finding  out  if  any  of  them  have  written 
the  same  numerals,  who  has  written  the  largest  num- 
fllber,  and  who  has  written  the  smallest  number. 

If  some  of  the  slower  pupils  seem  to  be  having 
trouble,  write  several  numerals  on  the  board  and  for 
each  number  draw  a line  under  the  figure  whose  place 
jijiyou  want  identified.  If  necessary,  let  these  children 
make  tally  spaces  to  help  them  decide  what  place  the 
figure  is  in. 

Page  13:  Before  working  with  this  page,  draw  on 
Ihe  chalkboard  a picture  showing  2 boxes  each  labeled 
“1000,”  3 boxes  each  labeled  “100,”  12  boxes  each 
{labeled  “10,”  and  5 boxes  each  labeled  “1.”  Then 
ask  the  children  to  determine  how  many  thousands, 
hundreds,  tens,  and  ones  are  shown  by  the  picture. 
Ask  for  a volunteer  to  write  this  as  a numeral  on  the 
.board.  This,  of  course,  will  bring  up  the  problem  of 
how  to  write  numerals  involving  more  than  9 in  each 
alace.  Some  of  the  children  may  suggest  that  the 
Doxes  be  regrouped. 

Tell  pupils  to  open  their  books  to  page  13,  where 
hey  will  see  what  is  involved  in  regrouping  objects. 
Have  them  look  at  the  first  scene  in  Movie  A and  note 
jhe  number  of  boxes  of  one  hundred,  the  number  of 
poxes  of  ten,  and  where  the  figures  are  written  in  the 
fally  space.  Ask  the  children  what  is  happening  in  the 
lext  scene.  [Ten  of  the  boxes  of  ten  have  been  put  into 
bigger  box  to  make  another  hundred.]  Have  them 
ook  at  the  last  scene  to  see  the  result  of  the  regroup- 
ng  and  the  change  in  the  figures  in  the  tally  space.  Ask 
omeone  to  write  “3  hundreds  4 tens”  on  the  board  in 
he  regular  way  (as  340)  and  then  read  the  number, 
f any  of  the  slower  children  seem  to  be  having 
rouble  understanding  this  regrouping,  let  them  use 
objects  and  work  through  the  sequence  in  Movie  A. 
Boxes  labeled  “100  pencils”  and  “10  pencils”  may 
i'e  used.) 

Movie  B should  be  taught  in  the  same  way.  Tell 
Children  that  the  scene  which  shows  the  candies  be- 
ing grouped  into  more  tens  is  now  missing.  This  time 
. Ihere  are  enough  extra  ones  to  make  two  more  groups 
jljM'f  ten.  In  Movie  C have  children  note  that  at  first 
';|£lbere  are  no  groups  of  ten,  but  after  regrouping  they 
l|j|ave  1 group  of  ten. 


For  Pictures  D and  E,  have  children  look  at  the 
objects  and  supply  the  missing  figure  in  the  first  ex- 
ercise. After  they  have  completed  the  first  statement 
for  a picture,  the  children  should  be  able  to  get  the 
missing  numerals  for  the  second  statement.  Or  they 
may  visualize  the  regrouping  for  each  picture  and 
get  the  missing  numerals  that  way.  The  slower  pupils 
should  be  allowed  to  use  objects,  if  necessary,  in 
working  through  the  sequences  of  Pictures  D and  E. 

Before  Exercises  A to  I are  discussed,  have  the 
children  look  again  at  the  picture  you  drew  on  the 
board  and  tell  how  the  boxes  can  be  regrouped  and 
a numeral  written.  Let  someone  draw  the  regrouped 
boxes  and  write  the  numeral.  If  possible,  keep  the 
drawings  on  the  board  so  that  they  can  be  used  in 
connection  with  page  14. 

Page  14:  Call  attention  to  the  rearranged  group- 
ings of  boxes  on  the  board  that  were  used  with  the 
preceding  page  (2  boxes  labeled  “1000,”  4 boxes 
labeled  “100,”  2 boxes  labeled  “10,”  and  5 boxes  la- 
beled “1”).  Suggest  to  the  children  that  now  they  are 
going  to  find  out  how  to  undo  what  they  did  with 
the  boxes. 

Tell  them  to  turn  to  page  14,  where  they  will  find 
how  to  change  a numeral  like  the  one  represented  on 
the  board  into  another  form.  Have  them  look  at  the 
objects  in  the  first  scene  of  Movie  A and  the  tally 
space  showing  the  numerals  representing  the  objects. 
Ask  pupils  to  tell  what  is  happening  in  the  second 
scene.  They  should  see  that  one  of  the  bundles  of 
one  hundred  sticks  (or  ten  bundles  of  ten)  is  being 
broken  up  and  put  with  the  other  tens.  For  the  third 
scene,  have  pupils  relate  the  numerals  in  the  tally 
space  to  the  groups  of  objects.  Help  the  pupils  see 
that  the  numeral  425  has  now  become  3 hundreds  12 
tens  5 ones. 

Treat  Movies  B and  C in  the  same  way,  but  point 
out  to  pupils  that  the  scene  is  now  missing  in  which  a 
larger  group  is  broken  up  and  put  with  other  groups. 
You  may  ask  pupils  to  describe  what  this  missing 
scene  would  be  like  for  each  of  these  movies.  The 
slower  children  should  be  allowed  to  use  objects  to 
work  through  the  sequences  in  Pictures  A to  C. 

For  Pictures  D and  E,  tell  pupils  to  find  the  missing 
numerals  for  the  first  statement  by  referring  to  the 
pictures.  When  they  know  these  numerals,  they 
should  be  able  to  find  the  missing  numerals  for  the 
second  statement. 

The  answers  to  Exercises  A to  R should  be  written 
by  the  children.  Help  them  make  the  observation 
that  in  their  work  on  this  page  they  have  broken  up 
larger  groups  into  smaller  groups,  which  is  exactly 
the  opposite  of  what  they  did  on  page  13. 

Expanded  notes  11-14 


Page  15:  This  page  provides  a summary  of  the 
preceding  work. 

To  help  the  children  get  the  answers  to  the  three 
questions  in  the  first  block,  tell  them  to  make  tally 
spaces  and  write  in  them  the  numerals  representing 
each  of  the  Pictures  A,  B,  and  C.  Instruct  them  to 
make  a second  tally  space  in  which  they  rewrite  the 
numerals  to  show  the  necessary  regrouping  of  the 
objects.  Finally,  they  should  write  the  number  in  the 
regular  way. 

In  using  the  second  block  (labeled  “Read”),  let 
the  children  take  turns  reading  one  of  the  rows  of 
numbers. 

Exercises  A to  H should  be  assigned  as  written 
work.  Exercises  A to  K may  be  treated  as  either  oral 
or  written  work. 

Providing  for  the  abie  pupil 

Squared  (graph)  paper  can  be  used  for  an  activity  on 
the  meaning  of  numerals  to  9999.  You  will  need  sev- 
eral sheets  of  graph  paper  about  17"  x 22",  with 
squares  that  measure  at  least  one  fourth  inch.  Give 
each  of  your  abler  pupils  a number.  Tell  him  that  he 
is  to  cut  out  sections  of  the  graph  paper  to  represent 
his  number.  As  he  cuts  out  the  sections  of  squares, 
he  should  write  “100”  on  the  sections  of  100,  “10” 
on  the  sections  of  10,  and  “1”  on  the  single  squares. 
Direct  him  to  paste  all  of  the  sections  on  a large 
sheet  of  colored  construction  paper.  The  number  that 
the  pupil  is  illustrating  should  be  written  in  the  upper 
right  corner.  Posters  may  then  be  displayed  on  the 
bulletin  board.  A sample  poster  illustrating  the  nu- 
meral 352  is  shown  below. 


XOil  CD 

mill 

As  an  activity  following  work  with  page  14,  have 
the  abler  pupils  write  in  tally  spaces  other  possible 
groupings  for  Movies  A,  B,  and  C and  Pictures  D 
and  E.  Remind  them  that  the  regroupings  may  con- 
tain more  than  1 9 tens  or  ones.  Although  this  activity 
is  not  necessarily  preparation  for  simple  borrowing 
situations  (where  only  1 ten,  for  example,  is  bor- 
242  rowed),  it  has  possible  value  in  suggesting  some  non- 


conventional  regroupings  that  might  be  helpful  in 
certain  situations  involving  objects. 

Helping  the  slow  learner 

As  an  activity  to  develop  the  meaning  of  numerals, 
prepare  cards  listing  about  five  two-figure,  three- 
figure,  or  four-figure  numerals.  Let  a child  select  a 
card  and  illustrate  each  numeral  using  pictures  of 
objects  in  ones,  tens,  hundreds,  and  thousands. 
Squares  made  of  paper  or  cardboard,  or  boxes,  may 
be  used.  They  should  be  labeled  “one,”  “ten,”  “hun- 
dred,” and  “thousand.”  Be  sure  the  child  under- 
stands how  many  tens  are  in  each  hundred  and  how 
many  hundreds  are  in  each  thousand.  After  he  has 
made  the  groupings  for  each  numeral,  he  is  to  de- 
scribe the  groupings  to  either  you  or  to  another 
(preferably  abler)  child,  and  then  say  the  number  in 
its  regular  form. 

Another  activity  of  this  type  involves  cards  with 
three  numerals  indicated  as  “3  hundreds  12  tens  6 
ones,”  etc.  The  child  selects  a card  and  draws  pictures 
of  objects  (squares,  circles,  or  boxes)  to  show  the 
normal  grouping  of  each  number.  When  he  has 
finished  the  regrouping,  he  should  describe  the  group- 
ings and  say  the  number  in  its  regular  form. 


To  give  the  slower  pupils  more  experiences  ii 
seeing  the  groupings  involved  in  two-figure  an( 
three-figure  numbers,  the  picture  cards  in  the  Arith 
metic  Readiness  Cards,  Set  2:  Number  System*  (se 
illustration  above)  may  be  used  to  advantage.  Plac 

* Arithmetic  Readiness  Cards,  Set  2:  Number  System,  b 
Maurice  L.  Hartung,  Henry  Van  Engen,  and  Helen  Palmei 
Scott,  Foresman  and  Company.  Set  of  54  cards  in  full  colo 
with  pictures  on  both  sides  illustrating  the  numbers  10  to  9 
and  eighteen  three-figure  numbers.  Also  included  are  tally 
mark  cutouts  and  number  symbols  to  insert  in  slots  on  th 
picture  cards,  and  a Teacher’s  Guidebook  with  suggestion 
for  use. 


on  a table  a pile  of  picture  cards,  a pile  of  numeral 
cards,  and  a pile  of  tally  cards.  Instruct  a pupil  to 
take  the  first  picture  card  and  find  the  tally-mark 
i|Cards  that  belong  with  the  picture.  Tell  him  to  fasten 
these  cutouts  in  the  card.  After  he  has  done  this  cor- 
rectly, the  card  may  be  placed  on  the  chalk  ledge  so 
that  the  other  children  can  see  it.  Let  each  child  have 
one  or  two  turns.  After  the  tally  marks  have  all  been 
inserted  and  looked  at,  they  may  be  removed,  and  the 
children  may  take  turns  inserting  the  correct  nu- 
merals. The  Teacher’s  Guidebook  to  Arithmetic  Read- 
iness Cards,  Set  2:  Number  System  suggests  many 
[other  activities  based  on  cards  of  this  type. 

I A game  called  “Number  Along”  provides  practice 
in  regrouping  (as  preparation  for  carrying).  See 
Activity  3,  page  331,  for  complete  details. 


I’upils  in  Grade  4 are  supposed  to  know  what  addition 
leans  and  are  also  supposed  to  know  all  the  addition 
jasic  facts.  Teachers  have  found,  however,  that  they 
annot  rely  on  such  knowledge.  It  is  important  to  find 
lut  whether  pupils  know  the  meaning  of  addition  and 
3 check  up  on  their  ability  to  recall  the  addition  basic 
[acts.  If  the  facts  are  not  easily  recalled  or  have  not 
|ieen  learned,  special  remedial  procedures  should  be 
Ised. 

: If  a pupil  does  not  know  the  work  of  a previous 
irade,  ideally  he  should  do  his  reviewing  or  relearning 
om  the  third-grade  book.  All  such  pupils  will  profit 
. om  the  study  of  the  original  lessons  in  Seeing  Through 
IK  rifhmefic  3 on  basic  facts.  It  is  not  possible  to  include 
; i the  pupil’s  book  for  any  grade,  materials  adequate 
I ^r  reteaching  all  that  he  is  supposed  to  have  learned 


in  previous  grades.  A pupil  who  has  serious  deficiencies 
cannot  be  expected  to  repair  them  by  study  of  a con- 
densed treatment  in  a book  intended  for  pupils  who 
have  normal  achievement. 

A majority  of  the  pupils,  however,  should  need  only 
a review — a review  that  aims  at  recall  of  understand- 
ings as  well  as  skills.  It  should  cover  ground  that  seems 
familiar  though  some  of  the  details  have  been  forgot- 
ten. In  Book  4 the  process  of  column  addition  with  one- 
figure  numbers,  two-figure  numbers,  and  three-figure 
numbers  is  retaught  by  exactly  the  same  procedures  as 
were  used  for  the  original  presentations  in  Grade  3. 
The  four-step  teaching  method  is  used  without  any 
shortening  or  condensation. 

In  general.  Seeing  Through  Arithmetic  follows  the 
policy  of  providing  for  a thorough  reteaching  of  a 
process  in  the  grade  immediately  following  the  one  in 
which  it  is  introduced.  Materials  first  taught  two  or 
more  grades  earlier  are,  however,  not  presented  again 
except  incidentally.  For  pupils  who  have  not  mastered 
a concept  two  years  after  the  grade  in  which  it  is 
first  presented,  no  ordinary  treatment  will  suffice,  and 
certainly  a condensed  treatment  is  not  adequate.  Pupils 
who  are  two  or  more  years  retarded  in  arithmetic 
clearly  need  more  and  different  remedial  help  than  can 
be  included  in  any  ordinary  textbook  for  the  grade  level 
in  which  they  are  classified  administratively.  There  is 
danger  of  confusing  and  discouraging  such  pupils  by 
using  review  procedures  suitable  for  the  average  pupil. 
On  the  other  hand,  average  or  even  above-average 
pupils  can  benefit  by  a well-planned  review.  For  them 
review  and  more  practice  lead  to  increased  confidence 
and  higher  achievement. 

In  this  book  the  numbers  in  computational  exercises 
are  always  shown  in  horizontal  (or  equation)  form. 
There  are  two  reasons  for  this.  First,  when  the  pupil 
analyzes  a problem,  he  should  recognize  the  basic  ac- 
tions, actual  or  imagined,  that  occur  in  the  problem 
situation.  For  example,  in  an  additive  situation  there 
may  be  a group  of  8 boys  who  are  being  joined  by 
another  group  of  5 boys,  and  the  problem  is  to  tell  how 
many  boys  will  be  in  the  resulting  or  total  group.  This 
situation  may  be  described  in  symbols  by  writing 
8 + 5=H.  The  horizontal,  or  equation,  form  shows 
most  clearly  and  conveniently  how  the  thinking  process 
proceeds.  Moreover,  it  corresponds  to  the  horizontal 
writing  and  reading  from  left  to  right  that  is  used  with 
ordinary,  or  non-arithmetic,  statements. 


Expanded  notes  15 


Second,  the  pupil  should  learn  to  put  the  work  in 
the  vertical  (or  computational)  form  for  himself.  In  a 
genuine  problem  that  he  meets  in  life  outside  school, 
the  numbers  are  not  arranged  for  him.  The  computa- 
tional form  of  arranging  work  has  certain  advantages 
when  computation  becomes  complicated.  In  this  book 
the  pupil  is  shown  how  to  arrange  the  work  in  com- 
putational form,  too,  but  after  it  has  been  taught  he  is 
expected  to  arrange  the  work  for  himself.  The  knowl- 
edge of  how  to  arrange  the  work  and  the  habit  of 
arranging  it  correctly  are  things  he  must  learn.  If  ex- 
amples are  always  arranged  in  computational  form  for 
the  pupil,  he  too  frequently  fails  to  know  what  to  do 
in  genuine  problem  situations. 

Another  important  feature  of  this  book  is  that  the 
first  example  of  addition  of  two-figure  numbers  (on 
page  20)  is  one  that  requires  carrying.  Similarly,  the 
first  example  of  addition  of  three-figure  numbers  (on 
page  24)  involves  carrying.  This  is  done  in  accordance 
with  the  following  principle:  The  first  example  of  a 
process  should  be  as  representative  of  the  complete 
process  as  possible.  (In  this  connection,  read  again  the 
discussion  of  ‘‘Guiding  Principles”  in  introductory  pages 
6-14  of  this  Teaching  Guide.) 

In  Seeing  Through  Arithmetic  4,  the  pupil  is  given  an 
opportunity  to  see  the  situation  as  a whole  so  that, 
once  he  understands  it,  he  does  not  later  have  to  make 
major  readjustments  in  his  thinking.  In  the  case  of  addi- 
tion, for  example,  he  can  understand  why  it  is  impor- 
tant to  begin  on  the  right  with  the  ‘‘ones”  if  he  begins 
with  carrying.  His  normal  reading  habits  would  lead 
him  to  work  from  left  to  right,  but  in  arithmetic  he  must 
often  alter  these  and  work  from  right  to  left.  In  ex- 
amples of  addition  without  carrying  he  can  work  either 
way  without  trouble.  He  cannot  understand  the  reason 
for  the  rule  “begin  with  the  ones”  until  he  has  met  an 
example  that  requires  carrying  and  understands  how 
to  do  it. 

Once  the  pupil  has  learned  how  to  work  with  a truly 
representative  example,  the  special  cases  (such  as  addi- 
tion without  carrying)  are  relatively  easy  and  require 
no  special  treatment.  Thus  the  organization  of  the  cur- 
riculum is  simplified,  and  the  number  of  major  treat- 
ments necessary  is  reduced.  Moreover,  in  making  up 
examples  of  her  own,  in  this  organization  the  teacher 
does  not  need  to  be  constantly  on  guard  to  be  sure 
the  example  does  not  require  carrying  before  carrying 
244  has  been  taught.  Although  the  work  on  pages  20-29 


calls  for  no  more  than  the  addition  of  three  three-figure 
numbers,  some  pupils  may  be  able  to  understand  and 
do  much  more  complex  examples  if  they  are  given 
sufficient  time.  The  principles  have  all  been  taught  by 
page  29;  and  if  they  are  understood,  all  that  remains 
to  be  done  is  to  provide  practice  for  skill  and  to  extend 
gradually  the  number  and  size  of  the  addends. 


16  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  page  27. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

17  Checking  up 

Lesson  Briefs  for  this  page  are  on  page -28. 

Overview 

In  Seeing  Through  Arithmetic  4 there  are  63  tests 
that  may  be  used  to  inventory  what  has  been  studiec 
and  to  measure  achievement.  These  tests  are  ar 
ranged  in  groups  under  the  heading  “Checking  up.’ 
The  first  set  of  tests  is  on  page  1 7 of  the  child’s  book 
Many  of  these  tests  are  End-of-block  tests  that  tes 
the  child’s  knowledge  of  topics  just  studied  or  abilitie 
just  acquired.  This  enables  the  children  and  thi 
teacher  to  use  such  tests  diagnostically.  If  a chili 
cannot  respond,  or  if  he  makes  errors  that  are  no 
just  the  occasional  careless  slips  characteristic  o 
child  behavior,  he  needs  more  learning  experience 
before  going  ahead  with  new  work.  Additional  learn 
ing  experiences  should  therefore  be  confined  to  thing 
he  does  not  know. 

It  is  true  that  children  have  difficulty  in  reading  o 
studying  typical  arithmetic  texts,  with  the  result  tha 
both  teacher  and  pupils  come  to  regard  the  textboo 
chiefly  as  a source  of  practice  exercises.  In  preparin 
Seeing  Through  Arithmetic  4,  much  attention  wa 
given  to  making  a book  that  children  could  reac 
study,  and  understand.  The  pictures  closely  relate  th 
learning  to  concrete  situations.  The  complete,  ye 
simple,  explanations  are  written  in  a carefully  cor 
trolled  vocabulary.  The  best  material  for  any  neede 
reteaching,  therefore,  is  found  on  the  pages  whei 
the  explanation  was  originally  given. 

It  should  be  a common  experience  for  children  t 
reexamine  materials  they  have  studied  earlier  wher 
ever  the  need  arises.  Seeing  Through  Arithmetic 
was  designed  with  this  purpose  in  mind. 

Some  of  the  tests  in  “Checking  up”  sections  ii 
elude  mixed  types  of  exercises  (pages  124,  125,  18( 


181,  249-251).  These  tests  are  more  appropriate  for 
:ecuring  achievement  scores  than  for  diagnosis.  The 
jther  tests  are  primarily  diagnostic. 

The  tests  on  page  17  require  knowledge  of  the 
iddition  basic  facts  only,  and  for  such  exercises 
inswers  are  not  included  in  this  Teaching  Guide. 
-or  other  types  of  exercises  that  come  later,  the 
inswers  are  given,  and  there  are  also  Teaching 
Charts  in  the  Lesson  Briefs.  These  charts  refer  to 
')ages  in  the  children’s  book  that  are  to  be  used  for 
emedial  work.  When  test  results  indicate  that  a 
:hild  has  forgotten  or  needs  additional  learning  expe- 
ience,  help  him  to  find  and  restudy  the  appropriate 
|>ages  in  his  book.  Your  pupils  should  gradually  be- 
;ome  accustomed  to  looking  back  on  their  own  to 
iiages  studied  earlier  when  they  are  uncertain  about 
iiow  to  get  an  answer  to  a problem  or  a computa- 
iional  exercise. 

There  is  much  more  to  be  gained  from  the  admin- 
Stration  of  the  tests  than  finding  out  whether  or  not 
fie  child  gets  the  correct  answers.  The  wise  teacher 
/ill  note  the  work  habits  of  the  children  and  the  pro- 
edures  they  use  in  getting  their  answers.  A quiet 
ixcursion  around  the  room  during  which  you  make 
inch  observations  will  pay  great  dividends.  Some  of 
|lie  things  you  should  watch  for  are:  the  speed  and 
issurance  the  child  has  in  his  work,  evidence  of  frus- 
j'ation  and  hesitation,  resorting  to  procedures  such 
js  counting  on  fingers  or  making  marks  on  paper, 
;nd  erasures  that  indicate  faulty  knowledge  of  basic 
acts  or  complete  change  of  mind  about  the  proce- 
dure. All  of  these  should  be  noted  and  used  in  plan- 
ling  remedial  work  and  further  instruction, 
ij  Only  a sampling  of  the  addition  basic  facts  is 
liven  in  the  tests  on  page  17.  But  it  is  enough  to 
i|iow  you  whether  or  not  the  child  has  a good  grasp 
if  the  basic  facts.  If  he  can  perform  almost  per- 
[jctly,  you  can  assume  that  he  is  adequately  prepared. 
' not,  he  will  need  more  learning  experiences  before 
e proceeds  with  the  work  that  follows.  Suggestions 
re  provided  in  the  section  “Helping  the  slow 
earner.” 

elping  the  slow  learner 

or  the  very  slow  learners  a flannel  board  may  help 
i visualizing  the  results  of  addition  basic  facts  that 
re  causing  trouble.  For  instructions  for  making  the 
annel  board,  see  Activity  4,  page  331.  To  give 
ractice  in  the  addition  basic  facts,  have  the  pupil 
lace  a group  of  felt  cutouts  on  the  board,  saying 
1 le  number  as  he  does  so,  such  as  “4  apples.”  Then 
ive  him  put  another  group  on  the  board,  describing 
) le  action  taking  place  and  the  result — for  example, 
?lus  5 apples  equal  9 apples.”  Next  have  him  state 


the  action  and  the  result  in  abstract  terms  (“4  plus 
5 equals  9”). 

Individual  practice  cards  with  only  the  addition 
basic  facts  that  are  causing  each  child  trouble  should 
help  also  in  eliminating  difficulties.  See  Activity  5, 
page  332,  for  details. 

Review  of  the  addition  basic  facts  for  the  6 to  10 
groups  (basic  facts  whose  sums  are  6,  7,  8,  9,  or  10) 
is  provided  for  slow  learners  in  a game  called  “Get- 
a-row.”  See  Activity  6,  page  332.  This  game  may  also 
be  adapted  for  the  11  to  18  groups. 

For  a review  of  the  addition  basic  facts  for  the 
10  to  18  groups  (basic  facts  whose  sums  are  10,  11, 
12,  13,  14,  15,  16,  17,  and  18),  children  may  enjoy 
playing  the  game  “Double  Solitaire.”  See  Activity  7, 
page  333,  for  a description  of  the  game  and  the 
materials  needed. 


18-19  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  29-30. 

Overview 

The  work  on  these  two  pages  is  presented  by  means 
of  the  four-step  teaching  method:  SEE,  THINK, 
TRY,  DO.  The  SEE  and  THINK  steps  on  pages  18 
and  19  provide  material  to  be  used  by  the  group  as 
a whole,  under  the  direction  of  the  teacher.  The  ma- 
terial in  the  TRY  and  DO  steps  on  page  19  is  in- 
tended to  be  worked  through  independently  by  the 
children.  Be  sure  to  see  the  complete  discussion  of 
this  four-step  teaching  method  on  page  29  of  the 
Lesson  Briefs. 

Note  that  the  portion  of  the  picture  not  under 
direct  discussion  in  connection  with  the  computation 
is  “dimmed  off”  (for  example,  the  6 acorns  in  Pic- 
ture B).  This  device  helps  you  teach  the  child  to 
focus  only  on  the  pertinent  parts  of  the  picture.  The 
figures  under  discussion  are  in  black  in  the  compu- 
tation. 

Teaching  the  whole  class 

Page  1 8:  To  start  this  lesson,  pupils  may  read  the 
problem  opposite  Picture  A,  omitting  the  equation. 
Then  have  them  look  at  Picture  A and  identify  the 
group  of  acorns  that  belongs  to  each  girl.  Next  tell 
pupils  that  directly  beneath  the  problem  they  will 
find  a statement  of  the  problem  in  numerals  and 
signs.  Tell  them  that  they  are  to  call  such  a statement 
an  equation.  Then  ask  them  if  they  can  tell  what  kind 
of  action  they  imagine  is  taking  place  in  the  problem. 
They  should  think  of  a combining  action.  Remind 
them  that  a plus  sign  is  used  to  show  the  action  of 
putting  groups  together.  Then  ask  again  for  the  num- 
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ber  of  acorns  in  each  group  and  write  the  numerals 
on  the  board  using  the  plus  sign.  Finish  by  writing 
the  equals  sign  and  putting  a screen  or  square  in  place 
of  the  missing  number.  Explain  to  the  children  that 
the  screen  indicates  a missing  numeral  that  they  must 
find.  Have  someone  read  the  equation  in  the  book. 
Explain  to  him  that  he  should  say  “what  number” 
when  he  comes  to  that  part  of  the  equation  where  the 
number  is  missing.  Ask  him  to  read  the  sentence  that 
tells  what  he  must  find  to  solve  the  problem. 

Then  go  on  somewhat  in  this  manner: 

Compare  the  sentence  opposite  Picture  B with 
what  you  see  happening  in  the  picture.  Notice  that 
the  acorns  we  are  paying  attention  to  now  are 
pictured  in  strong  color,  while  the  acorns  we  are 
not  doing  anything  with  are  dimmed  off.  Now 
look  at  the  numerals  at  the  right.  You  can  see 
that  the  same  numerals  we  had  in  the  equation 
have  been  rewritten  in  a column.  We  say  that  they 
are  in  the  computational  form.  The  two  numerals 
printed  in  black  represent  the  two  groups  of  acorns 
in  strong  color  in  Picture  B.  What  is  happening  to 
these  two  groups  of  acorns?  How  can  you  use  the 
two  numerals  in  black  to  do  what  the  picture 
shows?  You  should  know  the  sum  of  7 plus  8. 
What  is  the  sum?  What  should  you  do  with  the  15? 
Treat  Picture  C and  the  accompanying  text  mate- 
rial in  much  the  same  way.  Children  should  see  that 
the  group  of  6 acorns  is  being  combined  with  the 
group  of  15,  and  that  to  do  the  same  with  the  column 
of  figures,  they  must  add  6 to  the  remembered  15. 
Before  they  add  mentally,  ask  them  if  they  think 
the  answer  to  15-1-6  will  be  in  the  “teens”  or  the 
“twenties.” 

Ask  “How  do  you  know?”  Then  have  them  look 
at  Picture  D,  where  they  will  see  that  when  all  the 
groups  have  been  combined,  the  objects  can  be  re- 
arranged so  that  there  are  two  groups  of  ten  and  1 
left  over.  Have  someone  tell  how  many  2 tens  and  1 
one  are.  Direct  attention  to  the  computation.  Ask  if 
the  2 is  in  tens’  place  and  the  1 in  ones’  place.  Also 
have  pupils  look  at  the  equation  with  the  answer 
written  in  it. 

Let  any  children  who  seem  to  be  having  difficulty 
in  understanding  this  problem  use  objects  or  one- 
inch  squares  of  paper  to  dramatize  what  they  see 
happening  in  the  pictures.  As  they  complete  each 
step,  refer  to  the  computation  beside  each  picture 
and  compare  it  with  what  they  have  just  done  with 
objects. 

Page  19:  In  the  THINK  step  at  the  top  of  page  19, 
have  pupils  first  read  the  question.  Then  ask  them 
246  to  make  up  a problem  involving  the  groups  of  butter- 


flies. It -might  be  something  like  this:  “Groups  of 
2 butterflies,  4 butterflies,  7 butterflies,  and  3 butter- 
flies were  flying  toward  a bush.  How  many  butterflies 
were  there  in  all?”  Let  a pupil  explain  the  numerals 
and  signs  in  the  equation  in  terms  of  the  problem  and 
tell  why  the  equation  is  correct.  Then  point  out  to  the 
pupils  that  they  are  not  told  how  to  do  the  com- 
puting, but  are  asked  questions  that  will  help  them 
do  it  correctly.  Point  out,  too,  that  this  time  they  must 
add  four  numbers  instead  of  three. 

As  the  pupils  read  the  questions  opposite  the  com- 
putation, ask  such  other  questions  as: 

What  is  the  sum  of  2 and  4?  What  is  the  sum  of 

6 and  7?  Will  the  sum  of  13  and  3 be  a "teen" 

number  or  a "twenty”  number? 

You  might  ask  one  of  the  abler  pupils  to  go  to 
the  board  and  draw  X’s  to  show  how  the  butterflies 
in  the  picture  can  be  regrouped  to  show  16  as  1 ten 
and  6,  just  as  the  acorns  were  regrouped  in  Picture  D 
on  page  18. 

As  an  extension  of  the  work  in  the  THINK  step, 
you  can  draw  on  the  chalkboard  groups  of  squares 
or  X’s.  (If  a flannel  board  is  available,  you  can  put 
objects  on  it  in  groups.  See  Activity  4,  page  331, 
for  directions  for  making  the  flannel  board.)  Then 
ask  the  children  to  tell  how  many  are  in  each  of  the 
groups  they  see.  Tell  them  to  write  these  numerals 
in  a column  on  their  papers  and  find  the  total  number 
of  all  the  groups. 

The  TRY  step  has  been  provided  to  give  the  chil- 
dren an  opportunity  to  try  out  their  skill  at  adding 
more  than  two  one-figure  numbers.  Let  the  children 
work  independently,  progressing  at  their  own  rate  of 
speed.  Tell  them  to  write  the  numerals  in  each  of  the 
equations  (without  the  answers)  in  columns  on  their 
papers,  label  them  with  the  appropriate  letters,  then 
close  their  books  and  add.  As  they  finish  each  exer- 
cise, tell  them  to  compare  the  answer  with  that  given 
in  the  book.  You  can  help  those  who  seem  to  be  hav- 
ing difficulty.  The  able  children  will  probably  find 
adding  a column  of  figures  fairly  easy  to  do.  As  soon 
as  you  see  that  they  have  finished  two  or  three  of 
the  exercises  correctly,  tell  them  to  go  on  to  the 
problems  and  exercises  in  the  DO  step.  The  slower 
children,  however,  should  finish  all  the  exercises  in 
the  TRY  step  before  going  on. 

The  problems  and  exercises  in  the  DO  step  shouk 
be  treated  as  written  work.  When  everyone  has 
finished  the  problems,  provide  answers,  and  let  th< 
children  compare  their  answers  with  those  you  pro 
vide.  You  might  suggest  to  the  able  pupils  that  they 
do  not  need  to  write  the  numerals  in  column  form 
They  can  copy  them  in  equation  form  and  add  “ir 


their  heads”  and  put  the  answers  on  their  papers  in 
place  of  the  screens  in  the  equations. 

Providing  for  the  abie  pupii 

As  the  able  pupils  finish  their  work  in  the  exercises 
in  the  DO  step,  you  might  suggest  to  them  that  they 
make  up  columns  with  five  one-figure  numbers  in 
them  and  find  the  sums.  From  their  previous  work 
with  four-figure  numbers,  they  should  be  able  to  make 
generalizations  and  do  this  addition  easily.  Tell  the 
pupils  who  are  doing  this  work  to  exchange  papers 
with  one  another  and  check  the  sums. 

The  game  of  Number  Scrabble  will  also  provide 
practice  in  adding  one-figure  numbers.  See  Activity 
8,  page  334,  for  complete  details. 

Helping  the  slow  learner 

If  any  of  the  slow  learners  have  difficulty  remember- 
ing the  number  they  must  keep  in  mind  when  adding 
the  next  figure  in  the  column,  let  them  write  this  in- 
termediate number  at  the  left  of  the  column  for 
^ time. 

The  game  of  Target  Toss  may  be  used  to  furnish 
practice  on  column  addition  of  one-figure  numbers. 
See  Activity  9,  page  335,  for  details  on  materials 
needed  and  on  how  to  play  the  game. 

I 

20-23  Learning  how 

esson  Briefs  for  this  lesson  are  on  pages  31-33. 

Overview 

[n  previous  lessons  children  reviewed  the  addition 
Ipasic  facts,  adding  a column  of  one-figure  numbers, 
and  regrouping  10  ones  into  1 ten  and  10  tens  into 
1 hundred.  These  ideas  will  now  be  put  to  use  in 
i'eviewing  the  process  of  addition  of  numbers  that 
(lave  two  or  more  figures  in  them. 

On  page  20  children  see  that  the  ones  are  added 
irst.  The  ones  that  result  from  this  addition  are 
written  in  the  ones’  column,  and  the  ten  or  tens  put 
||n  the  tens’  column.  Accompanying  pictures  show  the 
Process  as  it  is  carried  out  with  objects.  On  page  21 
'he  tens  are  combined,  and  the  sum  is  written  in 
ens’  place,  completing  the  problem. 

I On  page  21a  new  problem  is  presented  with  ques- 
llions  rather  than  explanations,  to  stimulate  the  child’s 
hinking.  The  adding  of  the  numbers  appears  on  page 
\\1,  and  pictures  again  show  the  action  with  objects. 
i)n  page  23  problems  and  examples  are  presented  for 
jryout  and  practice.  Some  examples  have  three  two- 
jigure  numbers  to  add  and  have  answers  that  include 
iiundreds’  place, 
leaching  the  whole  class 

irhe  four-step  teaching  method  is  again  used  so  that 
jl  'thildren  may  see  in  pictures  what  is  happening  to 


the  numbers,  think  why  this  is  happening,  try  with- 
out help  from  the  teacher  or  pictures  what  they  have 
learned  (aided  in  this  step  by  worked-out  examples), 
and  finally,  do  problems  and  examples  entirely  un- 
aided. Additional  examples  are  provided  in  the  DO 
step  for  pupils  who  require  extra  practice.  This  extra 
set  will  be  provided  in  all  future  “Learning  how” 
lessons  in  the  DO  step.  Throughout  the  lesson  the 
portion  of  the  pictures  not  under  discussion  in  the 
accompanying  text  is  dimmed  off.  In  the  computa- 
tion, numerals  under  discussion  are  in  black. 

Page  20:  Ask  pupils  to  read  Problem  A and  identi- 
fy the  shells  that  belong  to  each  girl  in  Picture  A. 
Pupils  should  understand  that  each  box  contains  10 
shells.  Ask  them  why  they  think  the  problem  should 
be  solved  by  addition.  Then  have  someone  read  aloud 
the  equation  and  the  statement  telling  them  what 
they  must  find. 

By  reading  the  first  sentence  opposite  Picture  B 
and  then  following  the  arrow  to  the  picture,  let  pupils 
discover  that  they  must  put  the  ones  together  first. 
Have  them  notice  that  since  they  are  not  as  yet  com- 
bining the  boxes  of  ten,  these  boxes  are  dimmed  off. 
Direct  attention  next  to  the  computation.  Ask  what 
is  being  put  together  in  the  picture  (the  ones),  and 
lead  them  to  see  that  the  same  thing  is  to  be  done  in 
the  computational  form.  Call  attention  to  the  fact 
that  the  figures  for  the  ones  are  in  black.  Ask  the 
class  to  add  mentally.  Let  someone  give  the  answer. 

Now  direct  attention  to  Picture  C and  discuss 
what  is  being  done  with  10  of  the  14  shells.  Be  sure 
to  arrive  at  the  reason  for  doing  this.  Then  refer  to 
the  computation  by  procedures  and  questions  like 
these: 

Now  let's  see  what  we  do  in  arithmetic.  When  we 
added  8 to  6,  what  did  we  get?  We  know  that  14 
is  1 ten  and  4 ones.  Read  the  sentence  that  tells 
where  you  should  put  the  figure  4.  Why  is  it  put 
under  the  8 and  6? 

Now  ask  the  children  to  explain  what  is  being 
done  in  Picture  D.  Be  sure  they  can  explain  why  the 
1 ten  is  written  above  the  tens’  column  in  the  com- 
putation. They  should  understand,  too,  that  it  stands 
for  the  box  of  10  shells  that  is  being  put  with  the 
other  boxes  of  10. 

Page  21 : Ask  pupils  to  explain  what  is  being  done 
in  Picture  E.  You  might  say: 

How  many  boxes  of  10  are  there  in  the  picture? 
What  numbers  in  the  computation  would  you  add 
to  find  out  how  many  tens  there  are?  Do  the  add- 
ing in  your  head.  Be  sure  to  add  the  new  ten. 
Did  you  get  9 tens?  How  many  tens  and  how  many 
ones  are  in  the  answer? 
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Then  direct  attention  to  Picture  F.  Have  the  pupils 
read  the  sentence  and  the  equation.  Ask: 

Do  you  see  9 tens  and  4 ones  in  the  picture?  Are 

9 tens  and  4 ones  94?  How  many  shells  are  in  the 

picture? 

The  problem  in  the  THINK  step  should  be  treated 
in  the  same  way  as  the  one  in  the  SEE  step.  The 
questions  in  the  text  are  designed  to  guide  the  chil- 
dren’s thinking.  Pupils  should  be  able  to  answer  the 
questions  by  examining  the  accompanying  illustra- 
tions and  applying  what  is  done  in  the  pictures  to  the 
figures  in  the  example.  The  lesson  continues  on  the 
following  page. 

Page  22:  In  finishing  the  discussion  of  the  problem 
begun  on  the  preceding  page,  make  sure  the  children 
understand  each  part  of  the  process  illustrated  in  Pic- 
tures A to  F so  that  when  you  go  on  to  the  TRY 
step  on  page  23,  the  class  will  be  prepared  to  work 
with  little  or  no  assistance  from  you. 

Page  23:  Tell  the  children  that  you  expect  them 
to  do  all  the  work  in  the  TRY  step  by  themselves. 
Instruct  them  to  read  each  problem,  rewrite  the  nu- 
merals in  computational  form  on  their  papers,  and 
do  the  addition.  Explain  that  when  they  have  three 
two-figure  numbers  to  add,  the  method  of  adding 
will  be  exactly  the  same  as  the  one  they  have  just 
learned  to  use.  Point  out,  too,  that  if  they  should 
get  more  than  9 tens  in  their  answer,  they  should 
know  how  to  write  the  number  by  using  hundreds. 
Call  attention  to  the  statement  at  the  right  of  the 
computational  form  for  Problem  B,  which  tells  chil- 
dren that  they  do  not  have  to  write  the  number  of 
tens  brought  over  from  the  total  number  of  ones  if 
they  can  remember  it.  Tell  the  children  that  after  they 
have  done  each  problem  they  should  verify  their 
work  by  comparing  it  with  the  completed  work  in 
the  book.  Slow  learners  may  still  need  some  assist- 
ance. Those  who  appear  to  be  making  satisfactory 
progress  should  be  told  to  proceed  with  the  DO  step 
as  soon  as  they  feel  ready  for  it. 

For  the  DO  step,  children  are  to  write  the  compu- 
tation and  answers  for  Problems  and  Exercises  A to 
N.  Tell  them  to  label  each  computation  and  answer 
with  the  letter  it  has  in  the  book.  When  this  assign- 
ment has  been  completed,  provide  answers  and  let 
each  child  verify  his  own  work. 

Exercises  A to  F may  be  assigned  to  those  children 
who  require  more  practice. 

Providing  for  the  able  pupil 

If  the  able  pupils  finish  with  the  examples  in  the 
DO  step  ahead  of  the  rest  of  the  class,  they  might 
enjoy  constructing  and  using  an  abacus  that  can  be 
248  used  for  adding  and  subtracting  two-figure  and  three- 


figure  numbers.  See  Activity  10,  page  336,  for  direc- 
tions for  constructing  and  using  the  abacus. 

Helping  the  slow  learner 

Slow  learners  should  be  permitted  to  write  above 
the  tens’  column  in  their  computation  the  number  of 
tens  they  are  carrying. 

The  game  of  “Cork  Drop”  should  provide  inter- 
esting practice  in  adding  two-figure  numbers.  See 
Activity  11,  page  336,  for  complete  details. 

A game  played  with  bean  bags  can  also  provide 
practice  in  adding  two-figure  numbers.  For  instruc- 
tions on  making  the  board  and  how  to  play  the  game, 
see  Activity  12,  page  337. 

24-27  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  34-36. 

Teaching  the  whole  class 

As  in  the  previous  lesson,  the  four-step  teaching 
method  is  used,  and  the  work  should  be  handled  as 
it  was  in  that  lesson. 

Before  beginning  the  lesson,  you  may  find  it  profit- 
able to  review  briefly  the  ideas  of  regrouping  tens 
into  hundreds,  and  hundreds  into  thousands.  Ask 
such  questions  as: 

14  tens  are  how  many  hundreds  and  how  many 
tens?  11  tens  are  how  many  hundreds  and  how 
many  tens?  10  hundreds  are  how  many  thousands? 
17  hundreds  are  how  many  thousands? 

Page  24:  To  begin  work  with  this  page,  introduce 
the  idea  of  adding  by  saying: 

Suppose  you  have  35  pencils  in  one  box  and  67 
pencils  in  another  box.  How  many  pencils  do  you 
have  in  all? 

Let  the  child  who  volunteers  show  how  to  get  the 
solution  on  the  board.  This  will  provide  for  the 
class  a review  of  the  ideas  used  in  the  preceding 
lesson  on  adding  two-figure  numbers.  Then  continue 
as  follows: 

Suppose  that  instead  of  35  pencils  you  have  135 
pencils,  and  instead  of  67  pencils  you  have  267 . 
Would  that  be  a lot  of  pencils?  How  would  you 
find  out  how  many  you  have  in  all? 

Allow  time  for  discussion.  Then  have  the  pupils 
open  their  books  to  page  24,  where  the  pictures  will 
make  the  situation  clearer. 

Then  go  on  by  having  the  children  read  the  prob- 
lem and  match  the  groupings  in  Picture  A with  the 
numbers  stated  in  the  problem.  Procedures  suggested 
in  the  Expanded  Notes  for  page  20  may  be  adapted 
for  the  remainder  of  page  24.  Be  sure  the  children 
relate  the  black  numerals  in  the  computation  to  the 
undimmed  portions  of  the  corresponding  picture. 


Page  25:  For  Picture  E,  make  sure  pupils  see  that 
the  bundles  of  ten  are  being  combined  and  relate  the 
addition  of  the  numerals  in  the  tens’  column  to  the 
action  shown  in  the  picture.  Ask  the  children  what 
can  be  done  with  the  10  tens.  They  should  reply  that 
a new  hundred  can  be  made.  Direct  attention  to 
Picture  F.  Make  sure  they  realize  that  there  are  no 
bundles  of  ten  left.  Relate  this  fact  to  the  zero  in  the 
answer  in  tens’  place.  Pupils  should  note  next  that  in 
Picture  G the  new  box  of  100  is  being  put  with  the 
other  hundreds  and  that  the  small  numeral  1 that 
represents  this  new  box  of  100  has  been  put  above 
the  other  numerals  in  hundreds’  place. 

Then  have  pupils  look  at  Picture  H and  compare 
what  has  happened  with  the  computation  that  has 
been  done  in  the  hundreds’  column.  Have  someone 
read  the  completed  equation  and  the  statement  that 
jfollows. 

Page  26:  To  begin  the  work,  let  the  children  read 
the  problem  and  find  in  Picture  A the  groupings  of 
lundreds,  tens,  and  ones  that  match  the  numerals  in 
the  problem.  Ask  one  of  the  children  to  explain  why 
he  equation  is  correct.  Then  call  on  pupils  in  turn 
[to  answer  all  the  questions  on  the  page.  They  should 
3e  able  to  find  any  answers  they  do  not  know  by 
ooking  at  the  pictures. 

Page  27:  Since  this  is  the  first  time  that  an  answer 
m the  thousands  is  to  be  obtained,  some  discussion 
pf  Example  D may  be  necessary  before  the  children 
;)ut  their  knowledge  to  use  in  the  TRY  step.  After 
Example  D has  been  discussed,  let  them  proceed  at 
their  own  rate  of  speed  as  they  did  in  the  TRY  step 
pn  page  23.  Tell  them  they  may  begin  Exercises  A to 
I?  of  the  DO  step  as  soon  as  they  feel  able  to  work 
entirely  on  their  own.  The  remaining  exercises  may 
)e  assigned  to  those  who  need  additional  practice. 

1 Conclude  the  work  by  having  someone  read  aloud 
'he  statement  opposite  the  flag  at  the  bottom  of  the 
jage.  Try  to  get  the  children  to  formulate,  in  their 
|)wn  language,  generalizations  that  tell  what  to  do 
jn  adding  two  or  more  three-figure  numbers. 
N'roviding  for  the  able  pupil 

t^ble  pupils  may  like  to  try  adding  four  or  five  num- 
bers with  three  figures  in  them.  Give  them  a few  prob- 
lems, and  ask  them  to  identify  quickly  those  in  which 
hey  must  carry  a ten,  a hundred,  or  both.  Later,  you 
pight  let  them  complete  the  computation. 

' The  game  of  “Number  Scrabble”  can  be  used  to 
;ive  a pair  of  able  pupils  practice  in  adding  two- 
igure  and  three-figure  numbers.  If  the  game  has 
Iready  been  introduced  in  connection  with  adding  a 
olumn  of  one-figure  numbers,  the  squares  with  let- 
prs  on  them  may  be  used,  but  a new  board  with  two- 


figure  or  three-figure  numbers  (or  a mixture  of  both) 
in  the  squares  will  have  to  be  made.  See  Activity  8, 
page  334,  for  details  on  making  and  playing  the 
game. 

The  abacus  (Activity  10,  page  336)  may  also  be 
used  to  give  practice  in  adding  three-figure  numbers. 

Helping  the  slow  learner 

The  following  three  games  may  be  adapted  for  use 
with  three-figure  numbers:  Target  Toss  (Activity  9, 
page  335),  Cork  Drop  (Activity  11,  page  336),  and 
Bean  Bag  (Activity  12,  page  337). 


28-29  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  36-38. 

Overview 

This  is  the  first  “Using  arithmetic”  problem  lesson 
in  the  book.  Twenty  simple  problems  involving  addi- 
tion are  presented.  For  these  the  children  are  expected 
to  make  equations  that  describe  the  problem  situa- 
tions, rewrite  the  numbers  in  computational  form,  if 
necessary,  and  find  the  answers.  On  page  28  the  pat- 
tern for  each  equation  is  set  up.  The  correct  numbers 
are  supplied  for  the  first  four  problems.  For  the  prob- 
lems on  page  29,  no  such  help  is  given.  Children  must 
make  their  own  equations,  based  on  the  information 
obtained  from  the  problems. 

Children  who  used  Seeing  Through  Arithmetic  3 
will  be  familiar  with  these  problem-solving  proce- 
dures. For  others,  it  is  important  to  build  the  habits 
of  thinking  of  the  problem  in  terms  of  the  action 
taking  place  (or  imagined  to  be  taking  place)  and  of 
writing  equations  for  it.  The  children  should  al- 
ways make  the  equation  before  they  attempt  any 
computation.  The  problem-solving  program  of  the 
Seeing  Through  Arithmetic  series  emphasizes  this 
procedure.  It  is  suggested  that  before  you  begin  teach- 
ing this  lesson,  you  read  the  remarks  on  problem 
solving  under  “Comments”  in  the  Lesson  Briefs,  pages 
36-37,  as  well  as  pages  9-11  of  the  Guiding  Principles. 

Teaching  the  whole  class 

Remind  the  children  that  besides  having  just  re- 
viewed addition  of  numbers  with  one,  two,  and  three 
figures,  they  have  met  a few  addition  problems.  Ask; 

Do  you  remember  that  immediately  following 
every  problem  there  was  an  equation  that  gave  the 
facts  of  the  problem  in  a simple  way,  using  the 
numerals,  a plus  sign,  an  equals  sign,  and  a screen? 

Now  you  are  going  to  learn  how  to  make  your 
own  equations. 

Ask  the  children  what  kind  of  action  is  indicated 
by  the  plus  sign.  Then  ask  five  or  more  children  to  249 
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come  to  the  front  of  the  room  to  act  out  a situation 
showing  the  combining  of  two  groups.  For  example, 
2 children  might  walk  over  to  join  3 children.  Let 
someone  else  in  the  class  write  on  the  board  the  equa- 
tion for  the  action  (3  + 2 = 5).  Be  sure  all  the  chil- 
dren understand  that  the  plus  sign  indicates  that  one 
group  is  joining  another  group. 

Page  28:  Have  the  children  read  Problem  A.  Then 
tell  them  to  look  at  Picture  A.  Ask  a pupil  to  explain 
how  Picture  A illustrates  the  problem.  Tell  children 
that  the  first  thing  they  should  do  in  solving  this 
problem  is  to  make  an  equation.  To  help  them  ex- 
press the  action  of  the  problem  as  an  equation,  ask 
specific  questions  such  as: 

How  many  books  were  on  the  table  at  first?  How 
many  more  books  did  Bill's  mother  put  on  the 
table?  What  sign  should  you  use  in  the  equation 
to  show  that  more  books  were  being  put  with  those 
already  there?  What  numerals  will  you  use  to  make 
the  equation?  Which  numeral  should  you  put  first? 
Why?  Which  numeral  should  come  after  the  plus 
sign?  Why?  What  do  you  use  to  indicate  a missing 
numeral?  [A  square  will  do.]  Now  look  at  the 
equation  for  Problem  A in  the  book.  Does  it  look 
the  way  you  said  it  should?  Who  can  give  the 
missing  number? 

Have  someone  go  to  the  chalkboard  and  write  the 
equation  with  the  answer. 

Next  have  the  class  read  Problem  B and  look  at 
Picture  B.  Explain  that  since  the  problem  does  not 
say  that  the  fish  in  one  tank  joined  the  fish  in  the 
other  tank,  we  must  imagine  that  the  fish  in  one  tank 
are  put  with  the  fish  in  the  other  tank.  We  must  think 
of  them  as  one  group.  Next  have  children  look  at 
the  equation  in  the  book  and  call  on  someone  to  ex- 
plain each  part  of  it  in  terms  of  the  problem.  Bring 
out  the  fact  that  the  person  who  made  the  equation 
imagined  the  6 fish  as  being  put  with  the  4 fish. 

Ask  the  children  if  they  can  imagine  the  4 fish 
as  being  put  with  the  6 fish.  Ask  someone  to  come 
to  the  board  and  write  the  equation  that  shows  this 
situation.  Tell  the  class  that  since  there  is  no  real 
action  indicated  in  the  problem,  they  can  imagine 
either  group  of  fish  joining  the  other  group.  There- 
fore, they  can  write  either  equation  (4  + 6=10  or 
6+4=10).  Tell  pupils  that  they  will  often  have 
problems  for  which  there  are  two  possible  equations, 
both  of  which  are  correct  and  will  give  the  same 
answer. 

Now  call  attention  to  Problem  C.  Ask  the  children 
to  imagine  the  water  in  the  two  tanks  poured  into 
one  larger  tank.  Tell  them  they  can  imagine  either 
250  amount  of  water  poured  in  first.  Ask  them  which 


tank  of  water  was  poured  in  first  according  to  the 
equation  given  in  the  book.  Ask  a pupil  to  write  on 
the  chalkboard  an  equation  showing  that  6 gallons 
were  poured  in  first.  Have  him  give  the  answer. 

Treat  Problem  D in  the  same  way.  For  Problem  E, 
discuss  the  reason  why  19  + 12=H  is  better 
than  12+19=H.  (He  found  19  shells  first.)  This 
time  pupils  must  visualize  the  combining  action, 
since  there  is  no  picture.  Tell  children  that  after  they 
have  written  the  equation,  they  should  put  the  num- 
bers in  computational  form  and  add  to  get  the  an- 
swer. Help  them  to  write  the  numbers  and  do  the 
adding  on  the  board.  Tell  them  that  whenever  they 
have  problems  with  large  numbers,  they  should  write 
the  equation  first  and  then  put  the  numerals  in  com- 
putational form  so  that  they  can  add  them.  When 
they  get  the  answer,  tell  them  to  rewrite  the  equation 
and  put  the  answer  in  the  place  where  the  screen  was. 
Or  they  can  write  the  answer  over  the  screen  or  in 
the  square  in  their  original  equation. 

In  Problems  F to  H,  let  the  children  decide  whether 
there  is  real  action  taking  place  or  whether  they  must 
imagine  something  as  happening.  Wherever  they  de- 
cide there  is  imagined  action  taking  place,  be  sure 
they  realize  that  two  equations  can  be  made,  but  that 
they  need  write  only  one.  Let  children  take  turns  at 
the  board  writing  the  equations  for  the  problems  and 
solving  them.  In  problems  involving  two-figure  num- 
bers the  children  should  write  the  numerals  from  the 
equation  in  computational  form  and  add. 

Page  29:  For  Problems  I to  T the  children  are  ex- 
pected to  make  the  equations  entirely  on  their  own. 
Work  Problem  I with  the  class,  putting  the  equation 
on  the  board.  Then  have  the  class  write  on  their  pa- 
pers after  the  appropriate  letters  the  equations  for 
each  problem,  with  a screen  or  square  to  indicate 
where  the  answer  should  be.  Then  they  should  add, 
using  the  computational  form  if  necessary.  Finally, 
they  should  rewrite  the  equations,  this  time  writing 
the  answers  in  place  of  the  screens.  Or  if  they  have 
made  squares,  tell  them  to  insert  their  answers  in  the 
squares  in  their  original  equations. 

Supply  answers  for  the  children,  so  that  each  may 
check  his  own  work.  To  do  this,  you  might  write 
the  answers  on  the  board  after  the  entire  class  has 
finished  the  problem  set.  Another  way  is  to  have  the 
answers  ready  on  a sheet  of  paper  at  your  desk.  The 
first  pupil  who  finishes  can  then  check  his  work,  copy 
your  answers  on  another  sheet  of  paper,  and  return 
the  two  copies  to  your  desk.  These  can  be  used  by 
other  pupils  as  they  finish  their  work.  If  necessary, 
additional  sheets  of  answers  can  be  prepared  by  other 
pupils  as  they  finish. 


When  all  the  pupils  have  checked  their  work,  find 
( out  which  problems  caused  the  most  trouble  and 
center  class  discussion  on  them.  For  the  problems 
f that  only  a few  children  missed,  let  those  who  got 
i the  correct  answers  work  with  the  others. 

If  there  is  plenty  of  time  and  sufficient  board  space, 
f ask  various  pupils  to  put  solutions  for  the  problems 
[ on  the  board.  Then  discuss  the  solutions  and  help 
' them  determine  whether  the  answers  are  right  or 
^ wrong.  The  pupils  who  remain  at  their  seats  can 
check  their  work  against  that  placed  on  the  board. 

Providing  for  the  able  pupil 

Addition  problems  may  be  cut  from  old  textbooks 
land  pasted  on  3"  x 5"  cards  to  give  pupils  practice 
in  making  equations  for  problems  and  solving  them. 
. Be  sure  the  problems  do  not  exceed  the  range  of  the 
.processes  taught  so  far.  See  Activity  13,  page  337, 
1 The  able  pupils  might  enjoy  demonstrating  for  the 
-rest  of  the  class  how  to  make  the  equations  for  the 
[problems  in  the  text.  See  Activity  14,  page  338,  for 
one  way  in  which  this  might  be  done. 

[Helping  the  slow  learner 

Activity  13,  page  337,  may  be  adapted  for  the  slow 
[learners.  Give  these  children  cards  on  which  the 
[addition  problems  involve  only  basic  facts.  Then  ask 
[them  to  write  the  equations  with  a screen  (or  square) 
[for  the  missing  answer.  Let  the  pupils  use  objects  to 
I [make  groups  as  indicated  by  the  problem.  Have  thern 
H demonstrate  the  action  in  the  problem  and  get  the 
solution  through  the  completion  of  the  action.  Fi- 
nally, ask  them  to  rewrite  the  equation,  with  the 
[answer  inserted  in  place  of  the  screen  (or  square). 
An  able  pupil  may  supervise  the  work  of  a group  of 
iislow  learners,  if  you  wish. 

li 

|29  Checking  up 

iLesson  Briefs  for  this  lesson  ore  on  page  39. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


30  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  page  40. 

■ Expanded  Notes  are  not  considered  necessary  for  this 
j iesson. 

I : 

i 31  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  page  41. 

: Expanded  Notes  are  not  considered  necessary  except 
for  suggestions  for  the  slow  learner. 


Helping  the  slow  learner 

The  fiannel  board  described  in  Activity  4,  page  331, 
may  be  used  to  give  slow  learners  an  opportunity  to 
visualize  the  subtraction  basic  facts.  Write  a subtrac- 
tion basic  fact  on  the  board.  Then  have  a pupil  place 
on  the  flannel  board  a group  of  cutouts  equal  to  the 
first  number  and  say,  for  instance,  “7  apples.”  Then 
have  him  take  away  the  group  that  is  to  be  sub- 
tracted, describing  the  action  taking  place  and  the 
result,  as  “minus  4 apples  equal  3 apples.”  Next  have 
him  state  the  action  and  the  result  in  abstract  terms 
as  “7  minus  4 equals  3.”  An  able  pupil  might  super- 
vise the  activities  of  a group  of  slow  pupils  in  prac- 
ticing the  subtraction  basic  facts  in  this  way. 

Individual  practice  cards  with  only  the  subtraction 
basic  facts  that  are  causing  each  child  trouble  is  one 
way  to  stimulate  practice  and  review.  See  Activity 
5,  page  332,  for  complete  details. 

Review  of  the  subtraction  basic  facts  for  the  6 to 
10  groups  (basic  facts  whose  minuends  are  6,  7,  8, 
9,  or  10)  can  be  provided  for  slow  learners  by  use 
of  the  game  called  “Get-a-row.”  See  suggestions  in 


The  process  of  subtraction  is  not  new  to  pupils  in  Grade 
4,  but  most  if  not  all  of  them  can  profit  from  a review 
of  it.  In  Seeing  Through  Arithmetic  4,  pages  32-41  pro- 
vide materials  for  a thorough  reteaching  of  the  subtrac- 
tion process. 

These  lessons  follow  very  closely  those  in  Seeing 
Through  Arithmetic  3 in  which  pupils  using  this  program 
are  introduced  to  the  process.  The  social  settings  of 
the  problems  and  the  numbers  used  are  different,  but 
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the  procedures  used  are  the  same,  and  they  are  ex- 
plained with  equal  care  and  thoroughness.  Thus  the 
pupils  can  readily  recall  their  previous  experiences. 
They,  as  well  as  the  teacher,  should  recognize  that  if 
they  understood  the  work  of  Grade  3,  there  is  nothing 
really  new  to  be  learned  from  these  lessons.  On  the 
other  hand,  their  understanding  may  be  refreshed  and 
strengthened  and  their  skill  in  the  process  increased  by 
a systematic  review  that  is  designed  to  achieve  both  of 
these  objectives. 

In  this  book  the  first  example  of  subtraction  of  two- 
figure  numbers  (42  — 77=m)  introduces  the  pupil  to  the 
idea  of  "borrowing.”  This  is  in  accord  with  the  principle 
that  a truly  representative  example  should  be  studied 
if  the  pupil  is  to  gain  insight  into  the  process  as  a whole. 
Just  as  in  the  process  of  addition,  the  pupil  has  been 
prepared  to  deal  with  this  general  example  by  his  pre- 
vious learning  of  the  basic  principles  of  the  number 
system.  In  previous  grades  and  in  particular  on  pages 
14  and  15  of  this  book,  he  has  been  shown  how  to  re- 
organize a number  by  breaking  up  a group  of  ten  to 
secure  10  ones,  or  by  breaking  up  a group  of  one  hun- 
dred to  secure  10  tens,  and  so  on.  Hence  this  basic 
principle  does  not  need  to  be  learned  along  with  the 
process  of  borrowing,  but  merely  applied. 

When  the  pupil  has  completed  these  lessons,  he  has 
been  taught  all  he  needs  to  know  to  subtract  one  whole 
number  from  another.  The  numbers  used  in  the  basic 
explanations  are  restricted  to  three  figures,  but  on  page 
45  the  pupil  is  shown  how  to  subtract  four-figure  num- 
bers. A special  procedure,  or  short  cut,  useful  when 
the  minuend  is  a number  like  6003,  is  shown  later  in  a 
"Thinking  Straight”  exercise  on  page  54.  In  general, 
however,  special  treatment  is  not  needed  when  the 
pupil  understands  the  number  system  and  is  learning  by 
meaningful  rather  than  rote  methods. 


32-35  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  42-44. 

Overview 

This  lesson  reviews  subtraction  of  two-figure  num- 
bers. In  the  first  problem  children  encounter  bor- 
rowing. The  previous  experiences  children  have  had 
in  reviewing  the  number  system  on  page  14,  where 
tens  are  changed  to  ones  and  hundreds  are  changed 
to  tens,  should  have  given  them  the  necessary  back- 
ground for  understanding  the  operations  involved 
252  here. 


The  four-step  method  is  used  in  presenting  this 
lesson.  The  SEE  step  is  introduced  on  page  32,  with 
pictures  illustrating  the  subtraction  of  ones  and  the 
changing  of  1 ten  to  10  ones.  On  page  33  the  tens  are 
subtracted,  and  another  problem  is  begun  in  the 
THINK  step.  This  problem  centers  attention  on  sub- 
traction from  zero  in  ones’  place,  but  nothing  really 
new  is  involved.  Page  34  completes  the  solution.  Ex- 
amples with  answers  are  provided  in  the  TRY  step 
on  page  35.  The  DO  step  on  the  same  page  provides 
practice. 

Page  32:  Before  beginning  the  work  on  this  page, 
you  might  like  to  find  out  how  much  the  children 
remember  about  subtraction  by  letting  them  solve 
the  first  problem  by  manipulating  objects.  If  it  is  not 
possible  for  each  child  to  have  42  objects,  separate 
the  children  into  two  or  three  groups  and  give  each 
group  of  children  42  objects  (such  as  pencils  or 
sticks),  arranged  in  tens  and  ones.  Then  ask  them  to 
take  27  from  the  total  group.  Raise  a question  as  to 
what  they  should  do  first,  since  they  cannot  take  7 
from  2.  When  one  of  the  groups  of  children  has  found 
the  answer,  have  one  child  in  that  group  write  it  on 
the  board.  Then  suggest  that  this  group  arrange  the 
objects  again  in  tens  and  ones  and  show  the  rest  of 
the  class  how  to  take  27  objects  from  42  objects. 

Now  tell  the  children  that  in  the  book  there  are 
pictures  that  show  how  to  subtract  the  numerals  that 
represent  objects.  Tell  them  to  open  their  books  to 
page  32.  Before  proceeding  further  with  the  work  on 
the  page,  give  the  children  a chance  to  discuss  any 
shells  they  may  have  collected. 

After  pupils  have  read  the  problem,  call  attention 
to  Picture  A.  Make  sure  they  realize  that  there  are 
10  shells  in  each  of  the  boxes.  Next  have  them  look 
at  the  equation  and  explain  the  action  that  the  minus 
sign  stands  for. 

Now  direct  attention  to  Picture  B and  discuss  what 
is  happening.  Remind  the  pupils  that  three  of  the 
boxes  of  shells  are  dimmed  off  in  this  picture  because 
they  are  not  being  used  at  this  time.  Then  have  them 
look  at  the  computational  form.  Let  someone  ex- 
plain which  figures  are  the  tens  and  which  are  the 
ones  and  read  the  explanations. 

Have  someone  explain  what  has  happened  in  Pic- 
ture C and,  correspondingly,  in  the  computation  at 
the  right.  Then  have  children  note  in  Picture  D that 
7 shells  are  being  taken  away.  In  the  computation 
they  can  see  that  the  ones  have  been  subtracted. 

Page  33:  Get  children  to  note  that  the  tens  are 
given  special  attention  in  Picture  E.  Ask  what  is  hap- 
pening and  why  two  boxes  are  being  taken  away. 
Then  have  them  relate  what  is  happening  in  the  pic- 


ture  to  the  computation  at  the  right.  Ask  them  if  15 
is  the  answer  they  got  when  they  worked  with  their 
objects.  They  should  note  the  15  shells  in  Picture  F, 
‘shown  as  1 box  of  10  shells  and  5 single  shells. 

Next  ask  pupils  to  read  the  new  problem  presented 
in  the  THINK  step.  Call  on  one  of  them  to  read  it 
aloud  and  point  to  the  50  pine  cones.  Have  someone 
read  the  equation  and  tell  whether  it  describes  the 
problem  correctly.  Call  on  pupils  to  answer  the  ques- 
tions that  are  a part  of  this  THINK  step.  Help  pupils 
note  that  even  though  the  original  group  contains 
jonly  tens,  the  subtraction  situation  does  not  differ 
Ifrom  the  one  in  the  first  problem.  Here,  just  as  in  the 
I'preceding  problem,  one  of  the  tens  of  the  total  group 
must  be  changed  to  10  ones  before  the  ones  can  be 
subtracted. 

Page  34:  Call  on  various  pupils  to  answer  the 
questions  concerning  what  is  happening  with  the  pic- 
tured objects  and  the  corresponding  work  in  the  com- 
putational form.  Be  sure  the  children  realize  that, 
once  one  of  the  tens  has  been  thought  of  as  10  ones, 
the  ones  are  subtracted  in  the  usual  way,  even  though 
there  were  no  single  ones  in  the  total  group  to  begin 
jwith. 

Page  35:  Have  pupils  read  Problem  A and  try  to 
solve  it  on  paper.  Tell  them  to  compare  their  work 
vvith  the  completed  example  in  the  book.  Help  any 
of  the  children  who  have  trouble.  Permit  those  chil- 
dren who  are  not  able  to  remember  the  changed  fig- 
lures  when  they  borrow  to  write  them.  Do  not  insist 
[that  they  remember  them. 

j|  Then  let  pupils  work  Examples  B to  E at  their  own 
ispeed.  They  should  compare  their  work  for  each  ex- 
ample with  that  in  the  book.  Discuss  Example  B in 
particular,  and  point  out  that  they  do  not  have  to 
change  tens  to  ones  because  they  can  subtract  im- 
mediately without  changing.  Work  with  the  children 
who  are  having  trouble  doing  Exercises  C to  E.  When 
the  children  have  finished,  have  them  work  the  prob- 
lems and  examples  in  the  DO  step.  Let  those  pupils 
who  have  no  trouble  doing  the  exercises  in  the  TRY 
step  go  directly  to  the  DO  step  and  try  Exercises  A 
to  T on  their  own. 

When  everyone  has  finished,  have  pupils  put  the 
work  for  the  most  difficult  examples  (those  missed 
by  many  pupils)  on  the  board. 

i Exercises  A to  P may  be  assigned  as  extra  work 
for  those  who  need  it. 

Providing  for  the  able  pupil 

“Always  10”  may  be  played  by  individual  children 
to  give  them  practice  in  adding  and  subtracting  two- 
figure  numbers.  See  Activity  15,  page  338,  for  a de- 
jscription  of  the  game. 


Helping  the  slow  learner 

Children  who  have  difficulty  with  two-figure  subtrac- 
tion should  have  opportunities  to  go  to  a work  table 
and  manipulate  objects  grouped  as  tens  and  ones. 
Pencils  and  sticks  should  be  available  in  the  quanti- 
ties necessary  and  used  in  the  way  described  in  the 
opening  activity  for  page  32.  If  sufficient  objects  are 
not  available,  cardboard  squares  labeled  10  and  1 
can  be  used.  To  regroup  1 ten  into  10  ones  (using 
cardboard  squares),  a square  labeled  10  would  have 
to  be  removed  completely  and  10  squares  labeled  1 
substituted, 

36-41  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  45-48. 

Overview 

In  reviewing  subtraction  with  three  figures  the  chil- 
dren have  to  recall  how  to  borrow  from  the  hundreds’ 
column.  Since  in  reviewing  the  number  system  (page 
14)  they  studied  regrouping  hundreds  into  tens,  this 
operation  is  not  really  new. 

On  page  36  a problem  that  requires  borrowing 
from  both  the  tens’  and  hundreds’  columns  is  pre- 
sented. Subtraction  of  the  ones  is  shown  by  pictures 
and  accompanying  examples  of  the  computation. 
Page  37  shows  that  the  tens  can  be  subtracted  only 
after  more  tens  are  made  available.  On  page  38  the 
hundreds  are  subtracted.  A new  problem  is  intro- 
duced in  the  THINK  step,  with  illustrations  provided 
to  help  children  get  the  answers  to  questions.  This 
problem  involves  a situation  in  which  there  are  no 
groups  of  ten  to  begin  with,  but  the  illustrations  and 
worked-out  example  show  that  the  method  of  com- 
putation is  the  same.  The  computation  is  completed 
on  page  40.  On  page  41  problems  and  examples  are 
provided,  and  the  first  example  involving  no  borrow- 
ing is  encountered. 

Teaching  the  whole  class 

As  in  the  previous  lesson,  the  four-step  teaching 
method  is  used. 

Before  beginning  the  lesson,  you  may  find  it  worth 
while  to  review  briefly  the  ideas  of  regrouping  hun- 
dreds into  tens  and  tens  into  ones,  as  presented  on 
page  14,  Then  you  might  give  the  children  further 
practice  by  directing  them  as  follows; 

Change  3 tens  and  4 ones  so  that  the  number  of 

ones  will  be  a “teens”  number.  Change  4 hundreds 

4 tens  1 one  so  that  the  number  of  tens  will  be  a 

“teens”  number. 

Page  36:  To  get  the  children  thinking  about  sub- 
traction, review  what  they  know  about  handling  two- 
figure  numbers.  Say: 
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Suppose  you  had  82  pieces  of  chalk  and  you  gave 
each  of  the  28  members  of  the  class  one  piece. 
How  many  pieces  would  you  have  left? 

Ask  someone  to  solve  this  problem  at  the  chalk- 
board. Then  say: 

Suppose  there  were  323  pieces  of  chalk  in  a box, 
and  you  gave  away  158  pieces.  How  would  you 
find  out  how  many  pieces  of  chalk  were  left  in 
the  box? 

Let  the  children  give  their  suggestions.  Then  have 
them  open  their  books  to  page  36,  where  pictures  and 
examples  solve  a similar  problem  situation.  If  pupils 
are  able  to  solve  the  problem,  tell  them  that  they 
should  compare  their  method  with  the  work  shown 
in  the  book. 

Have  the  children  read  the  problem  and  tell  what 
the  groupings  in  Picture  A show.  Procedures  sug- 
gested in  the  Expanded  Notes  for  page  32  may  be 
adapted  for  the  remainder  of  this  page. 

Page  37:  Have  children  look  at  Picture  E and  tell 
what  is  happening  and  why.  In  Picture  F they  should 
see  that  there  are  now  11  bundles  of  10,  and  only  2 
boxes  of  100.  Have  them  note  in  the  computational 
form  at  the  right  the  corresponding  changes  in  the 
figures.  Ask  the  children  if  they  can  subtract  the 
tens  now. 

Picture  G shows  the  removal  of  5 bundles  of  10 
pencils.  Ask  a child  to  explain  how  the  subtraction 
is  shown  with  figures. 

Page  38:  Let  children  explain  what  Picture  H 
shows.  Be  sure  they  understand  why  1 box  of  100  is 
being  removed.  Have  them  refer  to  the  computation. 
For  Picture  I,  ask  someone  to  relate  the  groups  of 
pencils  to  the  figures  in  the  answer. 

Handle  the  new  problem  and  its  equation  and  pic- 
ture in  much  the  same  way  as  Problem  A on  page 
36.  Lead  the  children  to  decide  that  the  ones  must  be 
subtracted  first.  Then  ask: 

Can  we  take  4 erasers  from  1 eraser?  Are  there 
any  boxes  of  ten  to  change  into  ones?  We  must 
have  some  tens  before  we  can  change  one  box  of 
ten  into  10  ones.  Have  you  any  suggestions  about 
what  we  might  do? 

Tell  pupils  to  read  the  question  opposite  Picture 
B.  Discuss  the  action  shown  in  the  picture  and  relate 
it  to  what  must  be  done  in  the  computation. 

Page  39:  Have  the  children  examine  Picture  C 
and  explain  what  it  shows.  Then  have  them  tell  how 
the  small  black  numerals  in  the  computation  were 
obtained  and  what  they  mean. 

Ask  the  children  if  they  now  can  obtain  more  ones. 
Have  someone  explain  how  Picture  D shows  that  a 
254  box  of  10  erasers  has  been  opened  to  provide  ones. 


Picture  E shows  the  result  of  the  regrouping.  Ask 
a pupil  to  explain  the  line  crossing  out  the  numeral 

10  in  the  computational  form  and  to  tell  where  the 

11  in  the  ones’  column  came  from.  Be  sure  the  chil- 
dren understand  that  the  picture  and  the  small  nu- 
merals represent  the  same  total  quantity  of  erasers 
as  the  original  number  (201  erasers). 

Page  40:  Direct  attention  to  the  removal  of  4 
erasers  in  Picture  F.  Then  have  pupils  relate  the  sub- 
traction in  the  computational  form  to  the  action 
shown  in  Picture  F.  For  the  remaining  pictures  and 
text  material  on  this  page,  have  children  proceed  in 
the  same  way.  They  should  note  the  action  in  the 
pictures  and  relate  it  to  what  happens  in  the  compu- 
tational form  at  the  right. 

Page  41:  Procedures  suggested  in  the  Expanded 
Notes  for  page  35  may  be  adapted  for  this  page.  Pay 
special  attention  to  Example  B in  the  TRY  step,  and 
bring  out  the  fact  that  no  borrowing  is  necessary.  The 
second  block  of  exercises  (A  to  K)  in  the  DO  step 
should  be  assigned  only  to  those  pupils  who  seem  to 
need  more  practice. 

Providing  for  the  able  pupil 

In  Activity  16,  page  338,  you  will  find  instructions 
for  playing  a game  called  “Get  30,”  which  provides 
practice  on  addition  and  subtraction  of  two-figure 
and  three-figure  numbers. 

The  game  of  “1089”  (Activity  17,  page  339)  pro- 
vides able  pupils  with  practice  in  adding  and  sub- 
tracting three-figure  numbers. 

Helping  the  slow  learner 

If  the  slow  pupils  continue  to  have  difficulty  in 
subtraction  that  involves  borrowing  twice,  select  ex- 
amples for  them  that  involve  only  one  rearrangement 
of  figures.  Sometimes  these  examples  can  involve 
borrowing  from  the  hundreds’  column  only;  other 
times,  from  the  tens’  column  only.  When  pupils  seem 
able  to  handle  these  examples,  provide  examples  with 
borrowing  twice. 

Also  let  children  use  objects,  such  as  pencils  and 
sticks,  or  squares  with  labels  of  100,  10,  and  1,  to 
work  out  any  examples  that  cause  them  trouble.  See 
the  suggestions  under  “Helping  the  slow  learner”  in 
the  lesson  on  two-figure  subtraction  immediately 
preceding. 

42-43  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  48-50. 

Overview 

This  set  of  problems  includes  subtractive  situations 
that  involve  real  actions  and  those  that  involve  im- 
agined action.  In  the  latter,  the  child  must  think  of 


a part  of  a group  as  being  removed  even  though  it  is 
not  really  removed.  Children  learn  to  make  equa- 
tions that  describe  these  real  and  imagined  subtractive 
actions.  On  page  42  patterns  for  equations  are  pro- 
vided, with  numerals  inserted  in  the  first  four  prob- 
lems. The  problems  on  page  43  do  not  have  accom- 
panying patterns  for  the  equations.  Children  must 
build  their  own  equations,  based  on  the  information 
given  in  the  problems. 

Teaching  the  whole  class 

Page  42:  Have  the  children  read  Problem  A.  Then 
ask  them  to  look  at  Picture  A.  Call  on  someone  to 
explain  what  is  happening  in  Picture  A in  terms  of 
the  problem.  Ask  how  many  pieces  of  candy  were  on 
the  plate  at  first,  how  many  were  removed,  and  how 
many  were  left  on  the  plate.  Ask  another  pupil  what 
sign  indicates  that  part  of  a group  is  being  removed. 
Then  ask  him  to  go  to  the  board  and  use  the  numerals 
in  the  problem  to  make  an  equation  that  tells  what 
happened  in  the  problem.  Have  the  class  compare 
his  equation  with  the  one  in  the  book.  Let  someone 
give  the  answer  and  write  it  in  the  equation  on  the 
board. 

Next  call  on  six  or  seven  children  to  come  to  the 
front  of  the  room  and  show  a subtractive  situation. 
For  example,  the  six  children  could  stand  together 
in  a group  and  four  of  them  could  walk  away.  Two 
would  remain.  Ask  one  of  the  class  members  to  state 
:he  equation  they  demonstrated  and  tell  the  answer. 
Have  him  write  it  on  the  board,  too. 

I Now  direct  attention  to  Problem  B.  Have  pupils 
read  it,  without  the  equation.  Then  have  them  look 
it  Picture  B.  Ask: 

; How  many  cupcakes  are  on  the  tray?  Does  the 
[ picture  show  any  of  the  cupcakes  being  removed? 
f Do  all  the  cupcakes  look  the  same?  The  problem 
^ says  Carols  mother  put  frosting  on  how  many 
cupcakes?  Find  these  cupcakes  in  Picture  B. 

The  problem  asks  you  to  find  how  many  cup- 
cakes were  left  plain.  If  you  cover  up  the  frosted 
I cupcakes  with  your  fingers,  how  many  are  left? 
' How  many  unfrosted  cupcakes  are  there?  When 
you  covered  the  frosted  cupcakes  with  your  fingers, 
' j were  you,  in  a way,  removing  them  from  the  pic- 
ture?  Does  this  suggest  subtracting?  Do  you  think 
that  instead  of  removing  them  this  way,  you  could 
just  imagine  them  as  gone? 

If  you  imagined  the  six  frosted  cupcakes  as  gone 
I from  the  whole  group,  would  this  suggest  subtract- 
1 ing?  Who  will  come  to  the  chalkboard  and  write 
the  equation  that  he  thinks  would  show  the  story 
of  this  problem?  What  number  should  come  first? 
1 What  sign  comes  next?  What  is  the  number  that 


tells  how  many  we  should  imagine  as  gone?  Fin- 
ish the  equation  with  an  equals  sign  and  a screen 
to  stand  for  the  missing  number.  What  is  the 
answer? 

Discuss  Problem  C in  a similar  way.  Since  there 
is  no  picture  for  this  problem,  the  children  must 
imagine  the  9 flowers  that  were  open  as  gone. 

Work  Problem  D with  the  class.  This  problem  con- 
cerns real  action,  but  the  subtraction  required  is  not 
one  of  the  basic  facts.  Remind  children  that  after 
they  write  the  equation  with  a screen  or  square,  they 
may  need  to  put  the  numbers  in  computational  form 
before  they  can  subtract.  Direct  the  children  to  write 
the  answer  in  the  square  of  the  equation,  or  to  re- 
write the  equation  with  the  answer  in  place  of  the 
square  or  screen.  Use  whichever  method  you  prefer, 
but  be  consistent. 

Problems  E to  G should  be  handled  orally,  too. 

Ask  questions  that  help  the  children  see  what  num- 
bers fit  in  place  of  the  screens.  For  Problem  H,  help 
the  children  formulate  the  equation. 

Page  43:  Assign  Problems  I to  U as  written  work. 
Remind  the  children  that  for  each  problem  they  are 
to  write  the  equation  first  with  a screen  or  square. 

Then  they  are  to  put  the  numerals  in  computational 
form  and  compute.  Finally,  the  pupils  should  rewrite 
the  equation  with  the  answer  written  in  place  of  the 
square  or  screen.  Or  they  may  write  the  answer  in 
the  square  or  over  the  screen  in  their  original 
equation. 

Afterward,  supply  answers  (see  suggestions  in  the 
Expanded  Notes  for  pages  28  and  29),  and  let  the 
children  verify  their  work.  Discuss  in  detail  the 
problems  that  caused  the  most  trouble. 

Providing  for  the  able  pupil 

Subtraction  problems  may  be  cut  from  old  textbooks 
and  pasted  on  3"  x 5"  cards  to  give  pupils  more  ex- 
perience in  making  equations  and  solving  problems. 

Be  sure  the  problems  do  not  exceed  the  range  of  the 
processes  taught  so  far.  Activity  13,  page  337,  gives 
complete  details. 

See  also  Activity  14,  page  338,  for  details  for 
an  activity  involving  the  demonstration  of  equation- 
making by  the  able  pupils. 

Helping  the  slow  learner 

Activity  13,  page  337,  may  be  adapted  for  the  slow 
learners.  Give  these  children  cards  on  which  the 
subtraction  problems  involve  only  basic  facts.  Then 
ask  them  to  write  the  equations  with  screens  or 
squares  for  the  missing  answers.  Let  the  pupils  use 
objects  to  make  groups  as  indicated  by  the  problems. 

Have  them  demonstrate  the  action  (real  or  imagined) 
in  the  problems  and  get  the  answers  by  completing  255 
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the  action.  Finally,  ask  them  either  to  rewrite  the 
equations  with  the  answers  in  place  of  the  screens  or 
squares,  or  to  insert  the  answers  in  the  squares  in  the 
equations.  An  able  pupil  may  supervise  the  work  of 
a group  of  slow  learners,  if  you  wish. 

43  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  pages  50-51. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

44-45  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  51-52. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


45  Keeping  skillful 

Lesson  Briefs  for  this  lesson  are  on  page  53. 


Expanded  Notes  other  than  suggestions  for  the  able 
pupil  are  not  considered  necessary  for  this  lesson. 

Providing  for  the  able  pupil 

The  game  of  “Always  10”  described  in  Activity  15, 
page  338,  may  be  used  to  give  practice  in  subtracting 


CHARTING  THE  COURSE 

Multiplication 
facts  through 
the  36  group 


In  the  Seeing  Through  Arithmetic  program,  the  meaning 
of  multiplication  and  some  of  the  multiplication  basic 
facts  are  introduced  in  Grade  2.  In  that  grade  the 
treatment  is  informal,  the  experiences  are  looked  upon 
as  providing  readiness  rather  than  mastery,  and  the 
facts  are  confined  to  those  in  which  the  products  do 
256  not  exceed  10. 


In  Seeing  Through  Arithmetic  3,  the  meaning  of  mul- 
tiplication is  carefully  developed,  and  all  the  facts  for 
which  the  products  do  not  exceed  36  are  taught.  Pages 
46-53  of  Seeing  Through  Arithmetic  4 provide  a 
thorough  review  of  both  the  meaning  of  multiplication 
and  the  basic  facts  through  36. 

In  this  book  the  facts  are  organized  in  terms  of  the 
products.  For  the  12  group,  for  example,  the  multipli- 
cation facts  are  3X4  = 12,  4X3=12,  2X6  = 12,  and 
6X2  = 12.  These  are  all  taught  together.  Later,  if  de- 
sired, an  activity  in  which  these  known  facts  are 
arranged  in  their  proper  places  in  "multiplication 
tables"  may  be  used.  The  child  should,  however,  be 
expected  to  know  the  fact  without  reliance  upon  c 
table.  Moreover,  he  should  be  able  to  recall  it  imme- 
diately without  recourse  to  any  relationship  of  the 
wanted  fact  to  some  other  fact  that,  presumably,  he 
really  does  know. 

Teachers  should  observe  that  the  meaning  of  multi- 
plication is  based  on  multiplicative  action — the  com- 
bining of  equal  groups.  When  a situation  is  observer 
multiplicatively,  four  things  are  evident.  First,  some 
groups  are  to  be  combined — actually  or  by  imagina 
tion.  Second,  the  number  of  objects  in  each  group  mus 
be  noted.  Third,  the  fact  that  they  are  equal  group: 
must  be  observed.  Fourth,  the  number  of  groups  mus 
be  noted.  Multiplicative  situations  are  not  the  same  a: 
additive  situations.  When  a situation  involving  severe 
groups  is  observed  additively,  no  attention  need  b« 
given  to  whether  or  not  the  groups  are  equal,  and  thr 
number  of  groups  involved  is  of  no  importance.  The 
groups  may  or  may  not  be  equal. 

Many  books  for  teachers  and  pupils  have  taught  tha 
"multiplication  is  a short  way  of  doing  addition  wher 
the  addends  are  all  equal."  This  is  a statement  abou 
the  process  of  multiplication.  It  says  that  a multiplica 
tive  situation  can  be  processed  by  addition,  but  thi 
statement  does  not  clarify  the  meaning  of  multiplication 
Moreover,  since  it  focuses  on  an  alternative  to  the 
process  of  multiplication  instead  of  the  meaning  o 
multiplication,  it  contributes  very  little  to  problem 
solving  abilities.  Seeing  Through  Arithmetic  4 develop 
meaning  by  emphasizing  the  basic  multiplicative  aspect 
of  certain  situations — the  recognition  that  equal  group 
are  to  be  combined,  and  that  only  two  numbers  an 
involved.  One  of  these  numbers  specifies  the  size  o 
the  groups,  and  the  other  specifies  the  number  o 
groups. 


Some  vocabulary  difficulties  arise  in  connection  with 
multiplication  and  division.  Children  should  learn  the 
meaning  from  actual  manipulation  of  objects  and  from 
study  of  pictures  of  objects  so  arranged  that  equal  sub- 
groups can  be  recognized.  If  they  acquire  meanings  in 
this  way,  the  question  as  to  whether  one  should  say  ‘‘2 
threes  are  6"  or  “2  times  3 is  6”  is  unimportant.  One  of 
these  verbal  expressions  is  no  more  “meaningful”  than 
the  other.  Both  are  merely  ways  of  stating  a situation, 
and  it  is  the  situation  that  is,  or  is  not,  meaningful. 
iBoth  statements  are  in  common  use,  and  both  should 
'be  taught. 

In  the  situation  described  by  "2  threes,’’  it  is  con- 
ventional, at  the  present  time  in  this  country,  to  write 
ithe  numeral  representing  the  number  of  equal  groups 
at  the  left,  and  to  call  it  the  multiplier.  Thus,  in  2X3, 
fhe  symbol  X (read  “times”)  indicates  multiplication, 
pnd  the  whole  expression  represents  3 multiplied  by  2. 
! In  the  case  of  division — for  example,  12-^4 — the 
expression  is  read  “12  divided  by  4,”  and  there  is  no 
!>ingie  word  or  name  for  the  division  symbol  (-^-)  be- 
tween the  numerals.  In  this  expression  12-^4,  the 
jdivisor  is  at  the  right.  When  2X3  is  read  “2  multi- 
blied  by  3’’  and  3 is  regarded  as  the  multiplier,  a strict 
loarallelism  exists  between  the  verbal  expressions  for 
Inultiplication  and  division.  The  modern  tendency  to 
jbse  expressions  like  “2  threes”  and  “2  times  3”  has 
) broken  down  this  parallelism  and  creates  a situation 
: Ihat  sometimes  leads  to  difficulty  when  the  basic  con- 

Irepts  are  not  made  clear  by  using  objects  and  pictures, 
t is  hardly  possible  to  overemphasize  the  principle 
' that  verbal  distinctions  are  of  little  or  no  help  to  the 
: bupil  and  can  safely  be  ignored  if  the  underlying  multi- 
! blicative  and  divisive  situations  are  adequately  taught. 

instead  of  emphasizing  a particular  way  of  stating  a 
’ Multiplicative  situation,  all  of  the  ways  in  common  use 
. should  be  taught. 


' |46-48  Looking  back 

• I'.esson  Briefs  for  this  lesson  ore  on  pages  54-56. 

j jdvervievr 

S;  IjThe  work  on  these  pages  will  help  you  discover  how 
^ Ivell  the  children  know  the  multiplication  basic  facts 
vith  products  through  18  and  how  well  they  under- 
iji  itand  the  meaning  of  multiplication. 

C.  i On  page  46  the  multiplication  basic  facts  4X2  = 8 
lind  3X3  = 9 are  shown  pictorially,  and  other  basic 
f acts  with  products  through  10  are  reviewed  in  ab- 


stract exercises.  The  pictured  basic  facts  demonstrate 
the  meaning  of  multiplication  by  showing  what  hap- 
pens when  equal  groups  of  objects  are  combined. 

On  page  47  the  combining  of  equal  groups  must 
be  imagined.  Objects  are  viewed  first  as  separate 
equal  rows  and  then  as  combined  into  one  group. 

Since  the  rows  can  be  viewed  both  horizontally  and 
vertically,  each  picture  shows  two  multiplication  basic 
facts  ( as  in  Picture  C,  where  3X4=12  and  4X3  — 12 
are  shown).  Basic  facts  for  the  12,  14,  15,  and  16 
groups  (basic  facts  whose  products  are  12,  14,  15,  or 
16)  are  pictured.  Since  these  products  involve  groups 
of  objects  numbering  more  than  10,  a ring  has  been 
used  to  enable  the  children  to  see  the  total  amount 
quickly.  Pupils  are  taught  to  understand  that  the  ring 
encloses  10  objects.  They  can  quickly  “see”  the  re- 
maining objects,  and  should  know  from  their  study 
of  the  number  system  that  a ten  and  so  many  ones 
makes  a teen  number. 

Page  48  continues  to  show  objects  arranged  in 
rows.  Again  a ring  is  used  to  indicate  ten  in  the  final 
product.  Abstract  practice  in  both  the  equation  and 
the  computational  form  is  provided. 

Teaching  the  whole  class 

Page  46:  Before  you  begin  work  on  this  page,  you 
may  wish  to  use  the  sets  of  exercises  at  the  bottom 
of  pages  46  and  48  as  a brief  inventory  test  on  the 
multiplication  basic  facts  through  18.  If  certain  facts 
cause  general  difficulty,  you  may  wish  to  emphasize 
the  pictures  and  text  for  these  facts  as  you  proceed 
with  this  lesson. 

Since  the  theme  of  this  block  of  work  centers 
around  a party  at  school,  you  might  begin  the  work 
by  letting  the  children  tell  about  other  parties  they 
have  attended  and,  in  particular,  what  they  had  to 
eat.  Then  ask  them  to  turn  to  page  46.  Let  them  look 
over  the  page  and  identify  the  food. 

Draw  attention  to  the  first  scene  of  Movie  A.  Call 
on  someone  to  tell  how  many  popcorn  balls  are  on 
each  plate  and,  how  many  plates  of  2 popcorn  balls 
each  there  are.  Help  him  to  see  that  there  are  4 
groups  of  2 popcorn  balls.  Then  have  him  tell  what 
has  happened  in  the  second  scene.  Ask  how  many 
popcorn  balls  are  in  the  basket.  If  he  has  learned  to 
recognize  groups,  he  should  see  8 immediately. 

Point  out  that  four  groups  of  2 have  been  com- 
bined to  make  8.  Call  attention  next  to  the  accom- 
panying problem  and  let  the  class  read  it  silently.  Tell 
the  children  to  get  the  answer  from  Movie  A.  Then 
explain  that  all  the  statements  that  follow  are  differ- 
ent ways  of  describing  the  problem  situation  and  tell- 
ing what  happened.  Discuss  each  of  these  statements. 

Be  sure  the  pupils  understand  that  the  4 stands  for  257 

Expanded  notes  43-46 


258 


the  number  of  equal  groups  and  the  2 for  the  size  of 
each  group.  Let  pupils  take  turns  reading  the  state- 
ments and  giving  the  answers.  Be  sure  they  under- 
stand that  the  “times”  sign  ( X ) is  used  to  show 
multiplication.  When  they  get  to  the  computational 
form,  explain  that  this  form  is  the  one  they  will  use 
later  when  they  multiply  larger  numbers.  Explain  that 
it  is  read  “multiply  2 by  4.” 

Treat  Movie  B and  its  accompanying  text  in  much 
the  same  way. 

For  Exercises  A to  H at  the  bottom  of  the  page, 
first  have  the  children  identify,  for  each  equation, 
the  numeral  that  stands  for  the  size  of  the  group  and 
the  numeral  that  stands  for  the  number  of  groups. 
The  exercises  may  then  be  used  for  oral  or  written 
work,  or  both. 

Page  47:  Ask  questions  like  these  about  Picture  C: 
How  many  spoons  are  there  in  each  row  across 
the  page?  How  many  rows  of  four  are  there?  Think 
of  the  3 rows  of  four  as  3 groups  of  four.  Now 
imagine  that  the  3 groups  of  four  have  been  com- 
bined into  one  large  group.  What  do  you  think  of 
when  equal  groups  are  combined?  [Multiplication] 
Three  fours  equal  how  many?  The  picture  will  tell 
you.  Notice  the  black  ring  around  some  of  the 
spoons.  There  are  ten  spoons  inside  the  ring.  How 
many  spoons  are  outside  the  ring?  What  number  is 
1 ten  and  2 ones? 

Now  read  the  first  line,  John,  and  tell  us  the 
missing  number.  Sue,  read  the  second  line  and  tell 
us  the  answer.  Janet,  read  the  third  line  and  tell 
the  missing  number.  The  second  and  third  lines 
are  different  ways  of  saying  the  same  thing. 

Next  ask  pupils  how  many  spoons  there  are  in  each 
up-and-down  row.  Continue  with  questions  similar  to 
those  asked  for  the  first  part  of  this  exercise.  Finish 
by  having  the  children  read  the  three  statements  re- 
ferring to  the  up-and-down  rows. 

If  any  of  the  slower  learners  have  trouble  in  dis- 
tinguishing the  vertical  from  the  horizontal  rows, 
let  them  use  small  sticks  to  separate  the  rows.  Also 
let  them  turn  their  books  sideways,  if  necessary. 

Some  of  the  children  may  find  it  hard  to  think 
of  these  rows  of  spoons  as  combining  into  one  large 
group.  If  so,  let  them  use  12  objects  and  arrange 
them  in  rows  to  look  like  Picture  C. 

When  the  work  with  Picture  C and  its  accompany- 
ing text  has  been  completed,  point  out  to  the  chil- 
dren that  both  3X4  and  4X3  have  12  for  the  answer. 

The  remaining  pictures  and  the  text  that  accom- 
panies each  may  be  handled  in  much  the  same  way. 
Continue  to  stress  the  function  of  the  ring  (to  enclose 
10  objects  and  thus  make  the  total  easy  to  determine) . 


Page  48:  Work  with  the  three  pictures  and  their 
accompanying  text  in  much  the  same  way  as  you  did 
for  the  two  preceding  pages.  Be  sure  the  children 
understand  the  purpose  of  the  ring. 

Exercises  A to  O may  be  used  as  written  work.  If 
you  wish,  you  may  direct  the  abler  pupils  to  write 
the  related  basic  fact  underneath  each  equation.  For 
example,  in  Exercise  B,  they  would  write  2X6  = 12 
underneath  6X2  = 12.  There  is  no  reverse  basic  fact 
for  Exercise  A,  of  course. 

Exercises  A to  E,  in  the  computational  form,  may 
also  be  used  as  written  work.  If  the  abler  children 
have  time,  let  them  write  Exercises  A to  O in  the 
computational  form  with  answers. 

Providing  for  the  able  pupil 

The  able  pupil  can  review  the  multiplication  basic 
facts  (through  the  18  group)  by  arranging  the  facts 
studied  so  far  according  to  number  groups.  See 
Activity  18,  page  339,  for  complete  details. 

After  the  children  have  finished  this  activity,  they 
can  use  the  multiplication  facts  as  they  arranged 
them  to  make  practice  cards.  Have  them  write  a 
group  number  on  one  side  of  a card  and  all  the  mul- 
tiplication basic  facts  for  that  group  on  the  other 
side.  See  Activity  19,  page  340,  for  details. 

The  able  pupils  also  might  like  to  begin  building 
multiplication  tables.  See  Activity  20,  page  340. 

As  a follow-up,  the  children  could  make  practice 
cards  from  the  multiplication  tables.  The  number 
representing  the  size  of  the  group  should  be  on  the 
front  of  the  card,  and  on  the  back  all  the  multiplica- 
tion basic  facts  studied  so  far  that  have  this  number 
as  the  multiplicand.  Full  details  are  given  in  Activity 

21,  page  340. 

Helping  the  slow  learner 

Multiplication  practice  cards,  similar  to  those  de- 
scribed in  Activity  5,  page  332,  should  help  the  chil- 
dren to  eliminate  individual  difficulties  with  the  multi- 
plication basic  facts  reviewed  so  far. 

Slower  pupils  who  need  more  experience  in  manip- 
ulating objects  might  benefit  from  the  use  of  sets  of 
squares  arranged  in  groups  of  2 to  9.  See  Activity 

22,  page  341,  for  suggestions  for  their  use. 

The  Hundreds’  Board,  described  in  detail  in  Activ 
ity  23,  page  341,  will  also  help  the  slow  learner? 
to  learn  the  multiplication  basic  facts. 

At  this  stage,  small  groups  of  two  or  three  pupil? 
enjoy  working  together  with  the  various  learning  aids 
They  often  learn  the  basic  facts  more  quickly  anc 
efficiently  under  their  own  direction  than  under  thai 
of  a teacher.  Furthermore,  they  are  adept  at  identi 
fying  the  facts  that  cause  difficulty  for  the  individua 
and  in  finding  ways  to  overcome  the  difficulty. 


49-51  Looking  back 


Lesson  Briefs  for  this  lesson  ore  on  poges  56-58. 


Overview 

This  lesson  helps  the  children  review  those  multipli- 
1 cation  basic  facts  whose  products  are  20,  21,  24,  25, 
27,  28,  30,  32,  35,  and  36.  Except  for  the  pictures 
showing  5 fives  and  6 sixes,  each  of  the  twelve  pic- 
tures on  pages  49-51  shows  two  related  facts.  Again 
the  arrangement  of  the  rows  makes  it  possible  to 
iview  them  both  vertically  and  horizontally.  As  in  the 
i previous  lesson,  children  are  to  view  the  objects  as 
rows  first,  then  as  combined  to  find  the  total.  The 
ringing  of  tens  enables  them  to  “see”  the  total  easily 
without  counting  the  objects. 

Teaching  the  whole  class 

Page  49:  If  you  wish  to  inventory  the  children’s 
knowledge  of  the  facts  through  36,  the  exercises  at 
the  bottom  of  page  51  may  be  used  for  this  purpose 
I before  proceeding  with  page  49. 

I Tell  the  children  that  Picture  A shows  more  of  the 
icupcakes  brought  to  school  for  the  party.  Pupils 
should  first  discover  how  many  cupcakes  there  are  in 
tthe  top  row  and  then  how  many  rows  of  5 cupcakes 
there  are.  Have  them  note  the  two  ringed  groups. 
iThen  ask  how  many  tens  are  pictured  here  and  what 
jnumber  is  represented.  Have  the  first  three  lines  of 
text  at  the  right  read  aloud. 

Next  have  pupils  view  the  rows  vertically  so  that 
they  can  see  5 rows  of  4 cupcakes  and  can  determine 
how  many  they  make  when  combined. 

I The  remaining  pictures  and  the  accompanying  text 
on  this  page  should  be  treated  in  the  same  way. 
j Page  50:  The  suggestions  for  page  49  may  be 
adapted  to  the  pictures  and  text  on  this  page. 

Page  51:  Pictures  J,  K,  and  L and  the  accom- 
panying text  may  be  handled  in  the  same  way  as  the 
work  on  the  previous  two  pages. 

For  Exercises  A to  V at  the  bottom  of  the  page, 
I have  the  children  write  each  equation  with  its  answer 
.and,  immediately  after  each  one,  write  the  related 
fact.  For  example,  for  Exercise  A,  they  would  write, 
^‘8X3  = 24”  and  “3X8=24.” 

' For  the  last  set  of  exercises,  A to  H,  ask  the  chil- 
dren to  do  four  things  for  each  equation:  write  the 
iequation  with  its  answer;  write  the  fact  in  another 
way;  show  the  fact  by  a “picture”;  and  write  the  re- 
Jlated  fact  in  equation  form.  (There  will  be  no  re- 
i lated  fact  for  A or  for  F. ) A sample  answer  is  ^hown 
ijin  the  next  column. 

Let  the  children  use  their  ingenuity  in  the  type  of 
‘pictures”  they  make.  If  they  have  no  ideas  of  their 
fcwn,  suggest  circles,  triangles,  X’s,  etc. 


£ H x6=24 

4 S/Xe5  = 24 
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6X  4=24 

When  the  work  with  this  lesson  has  been  com- 
pleted, the  class  might  enjoy  constructing  a two-way 
multiplication  chart  to  be  displayed  permanently  in 
the  classroom.  See  Activity  24,  page  342,  for  a com- 
plete description. 

Providing  for  the  able  pupil 

Activity  18  may  now  be  extended  to  include  the 
multiplication  basic  facts  through  the  36  group.  See 
Activity  18,  page  339,  for  details. 

If  the  practice  cards  described  in  Activity  19  were 
used  in  reviewing  the  multiplication  basic  facts 
through  the  18  group,  new  cards  can  be  added  to  the 
pack,  using  the  number  groups  from  20  to  36.  See 
Activity  19,  page  340. 

If  the  children  have  been  constructing  the  multi- 
plication tables  suggested  in  Activity  20,  page  340, 
let  them  include  the  basic  facts  with  answers  from 
20  to  36. 

Activity  21,  page  340,  may  also  be  extended  to  in- 
clude the  basic  facts  the  children  have  just  reviewed. 

Helping  the  slow  learner 

If  certain  basic  facts  in  the  groups  20  to  36  cause 
special  trouble  for  the  children,  make  practice  cards 
for  these  facts.  See  Activity  5,  page  332,  for  a de- 
scription of  the  cards. 

The  paper  squares  suggested  in  Activity  22,  page 
341,  may  help  the  slower  pupils  visualize  the  multi- 
plication basic  facts  for  the  20  to  36  groups. 

The  Hundreds’  Board,  described  in  Activity  23, 
page  341,  is  another  activity  that  will  help  the  chil- 
dren visualize  the  multiplication  basic  facts. 

A “football  game”  can  be  used  to  give  the  children 
practice  in  reviewing  the  multiplication  basic  facts 
through  the  36  group.  See  Activity  25,  page  343. 


Expanded  notes  47-51 


The  game  called  “All-in-a-row”  can  also  give  prac- 
tice in  the  multiplication  basic  facts.  See  Activity  26, 
page  344,  for  a description  of  equipment  and  details 
for  playing  the  game, 

52-53  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  58-59. 

Overview 

In  this  fourth  set  of  “Using  arithmetic”  problems, 
there  are  multiplication  problems  only.  The  children 
learn  to  make  equations  that  describe  the  multiplica- 
tive action — the  combining  of  equal  groups.  On  page 
52  equation  patterns  are  provided,  with  numerals  in- 
serted for  the  first  four  problems.  The  problems  on 
page  53  do  not  have  accompanying  equation  pat- 
terns. Children  must  build  their  own  equations  from 
information  given  in  the  problems. 

Teaching  the  whoie  class 

Page  52:  Tell  the  pupils  to  read  Problem  A,  but  to 
omit  the  equation.  Then  direct  attention  to  Picture 
A.  Let  the  children  describe  the  multiplicative  action 
[the  combining  of  4 groups  of  2 children].  Ask  pupils 
how  they  can  express  what  the  picture  shows  and 
what  the  problem  describes  in  an  equation.  Be  sure 
they  understand  that  the  multiplier  (standing  for  the 
number  of  groups)  goes  at  the  left  of  the  “times” 
sign  and  the  multiplicand  (standing  for  the  size  of 
each  group)  at  the  right.  Have  someone  write  the 
equation  on  the  board,  with  a screen  (or  square) 
indicating  where  the  answer  should  be.  Another  pupil 
may  write  the  answer  in  the  proper  place,  inside  the 
square  (or  in  place  of  the  screen). 

Problem  B should  be  treated  in  the  same  way. 

For  the  rest  of  the  problems  on  this  page,  there  are 
no  pictures  to  help  the  children.  They  must  visualize 
each  problem  situation  and  imagine  the  combining 
action.  Help  them  make  the  transition  in  their  think- 
ing from  the  objects  mentioned  in  the  problems  to 
the  number  of  groups  and  the  size  of  the  groups  as 
used  in  the  equation. 

For  Problems  E to  H,  ask  questions  to  help  pupils 
see  what  numbers  belong  where  the  screens  are. 

Page  53:  Go  over  Problem  I orally  with  the  class. 
Help  the  children  make  the  equation.  Then  assign 
Problems  J to  P as  written  work.  Remind  the  children 
that  for  each  problem  they  should  first  write  the 
equation,  even  if  they  know  the  answer.  Tell  them  to 
make  a square  where  the  answer  should  be,  then  go 
back  and  insert  the  answer  within  the  square. 
Providing  for  the  able  pupil 

To  give  pupils  more  experience  in  making  equations 
260  for  multiplication  problems  and  solving  them,  prob- 


lems may  be  cut  from  old  textbooks  and  pasted  on 
3"  X 5"  cards.  Also,  the  children  might  make  some 
problems  of  their  own.  These  can  then  be  typed  on 
cards.  Be  sure  the  problems  do  not  exceed  the  range 
of  the  basic  facts  taught  so  far.  Activity  13,  page  337, 
will  give  complete  details. 

Helping  the  slow  learner 

Activity  13,  page  337,  may  be  adapted  for  the  slow 
learner.  Have  him  write  the  equation  with  a screen 
(a  square  will  do).  Then  let  him  place  objects  in 
groups  as  indicated  by  the  problem.  Let  him  demon- 
strate the  action  in  the  problem  and  get  the  solution 
by  completing  the  action. 

53  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  page  60. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson.  In  working  with  these  tests,  you  will  want 
to  reread  the  material  in  the  Overview  for  the  work 
on  page  17  (pages  244-245  of  this  Teaching  Guide). 

54  Thinking  straight;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  page  61. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 


In  the  Seeing  Through  Arithmetic  program  the  teaching 
sequence  for  division  parallels  that  for  multiplication, 
The  meaning  of  division  and  some  of  the  division  basic 
facts  are  introduced  in  Grade  2.  These  informal  expe- 
riences are  for  developing  readiness,  and  the  dividends 
do  not  exceed  10. 


Seeing  Through  Arithmetic  3 develops  the  understand- 
f ings  that  underlie  division  and  introduces  all  facts  for 
: dividends  that  do  not  exceed  36.  Pages  55-67  of 
Seeing  Through  Arithmetic  4 provide  a thorough  review 
i both  of  the  meaning  of  division  and  of  the  basic  facts 
through  dividends  of  36. 

i The  meaning  of  division  is  based  upon  divisive  action 
I — the  separation  of  a given  group  into  equal  subgroups. 
This  separation  can  occur  in  two  ways.  First,  if  the  size 
of  each  subgroup  is  known,  the  number  of  these  sub- 
groups in  the  dividend  can  be  found.  For  example,  how 
I many  groups  of  4 can  be  made  with  28  objects?  The 
I answer  is  "7  groups."  This  type  of  divisive  action  is 
called  quotitive,  or,  more  commonly,  the  "measure- 
I ment”  type.  The  latter  term  comes  from  the  analogy  to 
such  measurement  situations  as  the  following:  How 
' many  pieces  of  string,  each  4 feet  long,  can  be  cut  from 
a string  28  feet  long? 

Second,  divisive  action  occurs  when  the  number  of 
subgroups  to  be  made  is  known,  but  their  size  is  not 
I known.  The  size  is  to  be  found.  For  example,  if  a group 
I of  28  objects  is  to  be  separated  into  7 equal  groups, 
how  many  will  be  in  each  group?  The  answer  is  "4 
i*' objects.”  This  type  of  divisive  action  is  called  partitive; 
itmore  commonly,  the  process  is  called  partition.  Often 
■jithe  idea  of  sharing  is  involved. 

The  Seeing  Through  Arithmetic  program  introduces 
i;  quotitive  division  before  partitive  division,  and  the  ba- 
sic facts  are  all  introduced  by  using  quotitive  situations. 

, Partitive  situations  are  introduced  later,  and  in  them 
the  processing  is  done  by  quotitive  methods. 

I In  the  earlier  discussion  of  multiplication,  attention 
|,was  called  to  some  of  the  different  ways  in  which 
j multiplication  is  stated.  In  that  connection  it  was  pointed 
lOut  that  there  is  no  single  word  (or  name)  for  the  divi- 
I'sion  sign  (-^)  and  that  this  sign  is  read  "divided  by." 
jThus  12^4  is  read  "twelve  divided  by  four."  The 
ijicomputational  form  at  the  right  may  be  read  — 
■[in  the  same  way.  (This  form  is  included  only 
. because  the  child  may  occasionally  encounter  it.  Its 
j'jreal  value  occurs  when  the  child  leaves  the  area 
I'jof  the  basic  facts  and  attempts  to  divide  with  larger 
fjhumbers.)  Efforts  to  make  this  form  meaningful  by 
rireading  the  above  example  as  "fours  in  twelve?"  are 

tikely  to  be  futile.  The  meaning  of  division  must  develop 
rom  visual  or  physical  activities  involving  the  separa- 
ion  of  a group  into  equal  subgroups,  and  not  from  the 
Verbal  formulation. 


In  this  book  the  facts  are  organized  for  learning  in 
terms  of  the  dividends.  Thus  12-^2=6,  12^6=2, 
12-;-3  = 4,  and  12-^4  = 3 are  taught  together.  Later, 
these  facts  may,  if  desired,  be  arranged  with  others 
into  "tables"  of  the  division  facts,  but  presenting  them 
initially  in  "table”  form  offers  no  learning  advantage. 
This  organization  in  terms  of  the  dividends  corresponds 
to  that  used  with  the  multiplication  basic  facts.  However, 
the  inverse  relationship  between  multiplication  and  di- 
vision is  not  stressed  at  this  point. 


55-59  Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  62-65. 

Overview 

The  division  basic  facts  for  the  4 to  18  groups  (divi- 
dends of  4 to  18)  are  reviewed  in  this  lesson.  On 
page  55  the  facts  for  10^2  and  9-^3  are  presented 
pictorially.  Two-scene  movies  show  the  meaning  of 
division — the  separating  of  a group  into  smaller  equal 
groups.  The  other  division  basic  facts  for  the  groups 
through  10  are  also  reviewed. 

On  pages  56-59  the  remaining  basic  facts  for  the 
groups  to  18  are  presented  pictorially.  Only  one  pic- 
ture is  used  for  each  basic  fact  here.  The  separating 
action  of  division  is  suggested  by  rings  drawn  around 
groups  of  equal  size  within  the  total  group.  Attention 
is  to  be  focused  first  on  the  total  group,  then  on  the 
number  in  each  smaller  equal  group  (the  number 
inside  each  ring),  and  then  on  the  number  of  equal 
groups.  The  lesson  ends  with  abstract  exercises,  some 
of  which  are  in  computational  form. 

Teaching  the  whole  class 

Page  55:  Before  beginning  the  work  on  this  page, 
you  may  want  to  use  the  red-lettered  sets  of  exercises 
at  the  bottom  of  pages  55,  56,  57,  and  59  as  an  inven- 
tory to  find  out  how  well  the  children  remember  the 
division  basic  facts  for  the  4 to  18  groups.  Use  of 
these  exercises  before  starting  the  work,  will  enable 
you,  if  you  wish,  to  concentrate  on  the  pictures  and 
text  that  develop  those  facts  most  in  need  of  review. 

In  any  case,  you  will  want  to  review  the  meaning 
of  division.  Movie  A on  page  55  shows  a good  way  to 
do  it.  Have  the  children  read  the  problem  and  then 
look  at  Scene  1 of  Movie  A.  Ask: 

What  is  going  to  happen  to  the  cars?  How  many 
cars  will  be  put  into  each  box?  Could  the  clerk 
put  the  cars  in  groups  of  two  first?  Look  at  Scene 
2.  The  cars  have  been  put  into  the  boxes. 

Let’s  use  some  sticks  and  paper  and  pretend 
that  they  are  the  cars  and  boxes.  How  many  sticks 
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should  I put  down  to  stand  for  the  cars?  Jane,  sep- 
arate the  cars  into  groups  of  two.  How  many 
groups  of  two  are  there?  Each  group  of  2 cars  will 
fill  how  many  boxes?  How  many  boxes  do  we  need 
for  the  cars?  Mary,  put  down  5 sheets  of  paper, 
and  then  put  the  cars  on  them  in  groups  of  two. 
Do  the  cars  in  the  boxes  look  like  Scene  2 of 
Movie  A? 

When  we  separate  a large  group  into  equal 
smaller  groups,  we  call  it  “division.”  Read  the  first 
statement  after  the  problem  and  say  the  missing 
number.  Read  the  second  statement  and  give  the 
answer.  Now  read  the  statement  beginning  with 
the  word  Divide.  Look  at  the  division  equation 
that  follows.  That  is  what  you  should  think  when 
you  see  the  first  statement.  Read  the  equation  and 
give  the  answer.  Now  look  at  the  computational 
form  immediately  below.  Read  it  “Divide  10  by  2.” 
Then  give  the  answer. 

Remind  the  children  that  all  these  statements  are 
different  ways  of  stating  the  same  situation.  Then 
have  them  look  again  at  the  equation  10^2=H. 
Ask  them  on  which  side  of  the  division  sign  the 
numeral  standing  for  the  total  group  is  and  on  which 
side  the  numeral  standing  for  the  size  of  the  group 
is.  Ask  what  the  answer  shows.  [The  number  of  equal 
groups] 

Problem  B and  its  text  may  be  treated  in  much 
the  same  way. 

For  Exercises  A to  H,  have  the  children  make  two- 
scene  movies  like  those  in  the  text,  showing  objects 
(they  may  be  X’s)  before  they  were  separated  into 
groups,  and  after  they  were  separated  into  groups. 
(You  might  do  the  first  example  on  the  chalkboard.) 
Have  pupils  write  the  equation  that  shows  what  was 
done,  giving  the  answer.  You  might  ask  the  abler 
pupils  to  write  other  ways  of  stating  the  basic  facts 
in  these  exercises  (18  divided  by  2,  divide  18  by  2). 

Page  56:  Remind  the  children  that  division  means 
separating  or  dividing  a group  into  equal  smaller 
groups.  Tell  them  that  on  this  page  they  are  going  to 
review  the  division  basic  facts  for  the  12  group. 

If  sufficient  objects  are  available  so  that  each  child 
can  have  12  of  them,  you  might  let  the  children  re- 
discover the  division  basic  facts  for  the  12  group. 

Tell  them  to  write  the  numeral  12  on  a piece  of 
paper.  Then  tell  them  to  separate  the  twelve  objects 
into  smaller  equal  groups.  They  are  to  note  the  num- 
ber of  objects  in  each  of  the  equal  groups.  Then  di- 
rect them  to  write  the  division  sign  after  the  numeral 
12  to  show  that  they  separated  the  objects  into  equal 
groups,  and  after  it  to  write  the  number  of  objects 
in  each  group.  Ask  them  to  count  the  number  of 


equal  groups  and  write  the  equals  sign  and  this  num- 
ber after  the  first  part  of  their  equation. 

Let  them  repeat  the  procedure,  this  time  separat- 
ing the  original  group  of  12  into  equal  groups  of  an- 
other size.  Have  them  write  the  new  equation  direct- 
ly under  the  first  one  on  their  papers. 

Let  the  children  repeat  this  experiment  until  they 
think  they  have  discovered  all  the  division  basic  facts 
for  the  12  group.  Tell  them  to  keep  their  papers  and 
look  in  their  books  to  find  a picture  and  a story  that 
match  each  equation  they  have  made.  As  they  find 
the  pictures  and  stories,  they  can  check  their  equa- 
tions off  by  making  a mark  of  some  kind  (C,  check 
mark,  etc.). 

If  you  wish,  you  may  have  one  child  do  this  ex- 
periment in  front  of  the  class  and  have  the  other 
children  write  each  fact  as  it  is  discovered. 

Next  have  the  children  look  at  page  56.  Point  out 
that  there  is  only  one  picture  for  each  basic  fact 
instead  of  two.  Explain  that  each  picture  shows  both 
the  original  group  and  also  the  size  and  number  of 
the  equal  groups  into  which  the  original  group  is 
separated.  See  if  some  of  the  children  can  discover 
how  the  pictures  show  this.  If  none  can,  explain  that 
the  black  rings  circle  equal  groups. 

Start  the  work  on  the  page  by  having  the  pupils 
read  the  first  problem,  using  Picture  C to  get  the 
missing  numbers.  You  might  ask  one  of  the  children 
to  write  the  computational  form  with  the  answer  on 
the  board. 

Problems  D,  E,  and  F and  their  accompanying  pic- 
tures may  be  handled  in  the  same  way. 

Use  Exercises  A to  T first  as  oral  work.  Then  have 
the  children  write  the  equations  with  answers,  except 
for  Exercises  R and  S,  for  which  they  need  to  write 
only  the  answers. 

Page  57:  The  pictures  and  text  on  this  page  may 
be  taught  in  the  same  way  as  page  56.  To  vary  the 
procedure,  you  may  ask  the  children  to  see  if  they 
can  tell  what  the  division  facts  are  by  looking  at  the 
pictures.  Then  have  them  read  the  text,  filling  in  the 
missing  numbers. 

The  exercises  at  the  bottom  of  the  page  may  be 
treated  like  those  at  the  bottom  of  page  56. 

Page  58:  Adapt  the  procedures  suggested  for 
pages  56  and  57. 

Page  59:  Use  similar  procedures  for  Pictures  P 
and  Q and  the  accompanying  text. 

Exercises  A to  O in  Block  1 may  be  handled  first 
orally,  and  then  as  written  work.  Tell  pupils  to  write 
the  answers  only  after  the  letters.  Use  the  second 
block  of  exercises  for  written  work.  Tell  pupils  that 
for  Exercises  A,  D,  F,  I,  M,  and  O,  they  are  to  write 


each  fact  in  equation  form.  If  they  have  trouble 
doing  this,  tell  them  they  can  find  the  correct  equa- 
tion in  the  first  block  of  exercises.  For  the  other  ex- 
ercises in  this  block,  they  may  give  only  the  answers. 
Exercises  A to  P (the  computational  form)  should 
be  written  as  they  are  in  the  book,  with  answers 
inserted. 

Providing  for  the  able  pupil 

Activity  18,  page  339,  may  be  adapted  to  give  prac- 
tice in  the  division  basic  facts.  See  the  suggestions 
given  in  the  last  paragraph  of  the  activity  description. 
Practice  cards  arranged  by  number  groups  may  be 
i|made  for  the  division  basic  facts.  See  Activity  19, 
page  340. 

Division  “tables”  may  be  made,  as  suggested  in 
Activity  20,  page  340. 

Practice  cards  arranged  by  “tables,”  as  shown  and 
described  in  Activity  21,  page  340,  are  another  activi- 
ty for  the  able  pupils. 

At  this  time  the  able  pupils  should  use  for  division 
the  chart  made  in  connection  with  multiplication  in 
I the  lesson  for  pages  49-51.  See  Activity  24,  page  342. 

[Helping  the  slow  learner 

Division  practice  cards,  similar  to  those  described 

I in  Activity  5,  page  332,  may  be  used  to  help  the  chil- 
dren eliminate  their  individual  difficulties  with  the 
division  basic  facts  reviewed  so  far. 

Another  activity  in  which  the  children  are  helped 
to  visualize  the  division  basic  facts  they  are  not  sure 
of  is  one  in  which  they  circle  equal  groups  within  a 

i larger  group.  Activity  27,  page  345,  can  be  adapted 
for  this  purpose. 

If  the  multiplication-division  basic  chart  suggested 
I for  the  pupils  in  Activity  24  has  been  made  and 
is  available  in  the  classroom,  show  the  slow  learners 
how  to  use  it  to  find  any  division  facts  they  are  not 
sure  of.  See  suggestions  on  page  342. 


[60-65  Looking  back 

I Lesson  Briefs  for  this  lesson  ore  on  pages  65-68. 

jOverview 

jThe  division  basic  facts  for  the  20  to  36  groups 
dividends  of  20  to  36)  are  reviewed  in  the  same 
way  that  the  facts  for  the  4 to  18  groups  were  in 
!the  preceding  lesson.  A picture  shows  each  division 
[basic  fact,  and  groups  are  ringed  to  suggest  separa- 
tion or  division  into  equal  smaller  groups. 

Teaching  the  whole  class 

If  you  wish  to  inventory  the  children’s  knowledge  of 
the  basic  facts  developed  in  this  lesson,  the  exercises 
at  the  bottom  of  pages  60,  61,  62,  63,  64,  and  65 


may  be  used  for  this  purpose.  If  certain  difficulties 
thus  become  apparent,  you  can  emphasize  the  facts 
involved  as  you  work  through  the  lesson. 

Page  60:  The  pictures  and  text  on  this  page 
should  be  taught  in  much  the  same  way  as  the  pic- 
tures and  text  on  pages  56-59. 

Page  61 : Use  the  same  procedure  for  the  pictures 
and  text  on  this  page. 

Page  62:  Use  the  same  procedure  in  the  work 
with  this  page. 

Page  63:  This  page  may  be  taught  in  the  same 
way. 

Page  64:  Teach  these  basic  facts  in  the  same  way. 

Page  65:  The  facts  on  this  page  may  be  taught  in 
the  same  way. 

Exercises  A to  P may  be  used  for  both  oral  and 
written  work.  Then  direct  the  children  to  write  each 
fact  in  computational  form  and  supply  the  answers. 

When  this  page  has  been  finished,  the  children  will 
have  reviewed  all  the  division  basic  facts  through  the 
36  group. 

Some  children  will  find  it  helpful  if  they  can  see 
the  relationship  between  the  division  and  multipli- 
cation basic  facts.  Tell  them  that  knowing  the  related 
multiplication  facts  will  help  them  remember  the 
division  basic  facts. 

Have  a child  demonstrate  with  objects  the  rela- 
tionship between  12-^3  =4  and  4X3  = 12.  Have  him 
arrange  4 groups  of  3 objects  and  move  them  to- 
gether. Ask  the  children  what  fact  he  has  demon- 
strated. Be  sure  they  identify  it  as  multiplication. 

Leave  the  1 2 objects  together  and  point  out  that  they 
can  be  separated  into  groups  of  3.  Have  a child  do 
this,  and  let  the  other  children  see  the  result.  Call  on 
one  of  them  to  state  the  fact  demonstrated,  and  make 
sure  they  all  understand  that  this  is  a division  fact. 

Ask  another  child  to  repeat  the  complete  demonstra- 
tion and  ask  the  children  to  note  that  groups  of  3 are 
involved  in  both  situations.  Have  the  equations  writ- 
ten on  the  board  and  discuss  what  each  numeral 
stands  for.  Be  sure  they  understand  that  3 is  placed 
where  it  is  because  it  represents  the  size  of  the  groups, 
the  4 is  placed  where  it  is  because  it  represents  the 
number  of  groups,  and  12  is  placed  where  it  is  be- 
cause it  represents  the  total  number  of  objects.  Let 
children  volunteer  to  demonstrate  other  related 
multiplication  and  division  facts. 

Providing  for  the  able  pupil 

To  see  how  well  the  division  basic  facts  taught  thus 
far  have  been  understood,  you  may  wish  to  have 
each  pupil  make  a chart  like  the  one  illustrated  be- 
low. Tell  the  children  first  to  circle  each  of  the  num- 
bers for  which  they  have  learned  the  division  basic  263 


Expanded  notes  56-65 


facts  (4  through  36  at  this  point).  Then  for  each 
number  they  should  write  all  the  division  basic  facts 
they  can  think  of.  Keep  the  charts  for  later  use  when 
the  facts  through  the  81  group  have  been  taught,  and 
then  repeat  the  activity. 
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If  the  work  suggested  in  Activities  18,  19,  20,  and 
21  has  been  done  for  the  division  basic  facts  taught 
previously,  the  children  should  now  extend  the  work 
to  include  the  facts  for  the  20  to  36  groups. 

Helping  the  slow  learner 

The  “football  game,”  described  in  Activity  25,  may 
be  adapted  to  help  the  children  review  the  division 
basic  facts.  See  page  343. 

If  Activities  5,  24,  and  27  were  used  with  the  pre- 
ceding division  basic  facts,  extend  the  work  now  to 
include  the  facts  for  the  20  to  36  groups. 


66-67  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  69-70. 

Teaching  the  whole  class 

Before  beginning  these  problems,  you  will  want  to 
make  sure  that  the  children  recognize  and  under- 
stand a divisive  situation.  First  have  them  act  out 
some  divisive  situations.  For  example,  ask  6 chil- 
dren to  come  to  the  front  of  the  room.  Tell  them 
that  you  want  them  to  act  out  a situation  demonstrat- 
ing the  division  basic  fact  6^2  = 3.  The  6 children 
might  walk  to  the  back  of  the  room  or  go  to  the 
264  board  in  groups  of  two.  As  another  example,  you 


could  place  10  books  on  the  table  and  ask  a pupil  to 
use  them  in  showing  the  class  the  basic  fact  10-^-2  = 5. 

You  can  also  let  several  pupils  think  of  divisive 
situations  and  use  objects  found  in  the  room  to  dem- 
onstrate them.  When  a demonstration  has  been  com- 
pleted, have  someone  write  the  proper  equation  on 
the  board. 

Page  66:  Tell  the  children  to  read  Problem  A. 
Then  have  them  describe  what  is  happening  in  Pic- 
ture A.  [The  children  should  see  that  Ann  is  arrang- 
ing the  15  toys  in  groups  of  3.]  Be  sure  they  notice 
the  stack  of  boxes  at  the  right,  into  which  the  toys 
are  to  be  put  in  groups  of  three. 

The  paragraph  labeled  THINK  should  be  read  by 
the  class  to  help  them  make  the  transition  from  the 
number  of  groups  to  the  number  of  boxes  needed. 
Then  have  a pupil  write  the  complete  equation  on 
the  chalkboard  and  explain  what  each  numeral  stands 
for. 

Work  through  Problem  B in  much  the  same  way. 
Help  the  pupils  see  that  in  Picture  B,  Tom  has  be- 
gun to  put  his  pennies  in  groups  of  5.  Then,  with 
the  aid  of  the  study  hint,  help  them  make  the  transi- 
tion from  number  of  groups  of  coins  to  number  of 
apples.  If  coins  and  objects  are  available,  you  may 
wish  to  ask  a child  to  demonstrate  the  action  before 
the  class. 

Discuss  Problem  C and  help  pupils  see  why  the 
equation  16-^8  = 2 solves  the  problem.  The  action 
involved  in  this  problem  may  also  be  demonstrated 
by  a child,  if  you  wish. 

Assign  the  remaining  problems  on  this  page  as 
written  work.  Tell  pupils  to  write  an  equation  (using 
a screen  or  square)  for  each  problem.  Then  they  may 
either  rewrite  the  equation,  putting  the  answer  in 
place  of  the  screen,  or  write  just  the  answer  in  the 
square. 

Page  67:  Have  pupils  continue  to  solve  these 
problems  in  the  same  way  as  they  did  those  on  the 
preceding  page.  The  Expanded  Notes  for  pages  28 
and  29  on  pages  250-251  give  suggestions  for  correct- 
ing the  work  and  ways  of  handling  class  discussion  j 
on  difficult  problems.  H 

Providing  for  the  able  pupil  B 

Division  problems  cut  from  old  textbooks  and  pastec 
on  3"  X 5"  cards  may  be  used  to  give  pupils  more 
experience  in  making  equations  and  solving  division 
problems.  Be  sure  the  problems  do  not  exceed  the 
range  of  the  basic  facts  taught  so  far.  Also  be  sure 
they  are  of  the  quotitive  or  “measurement”  type. 
Activity  13,  page  337,  gives  complete  details. 

Helping  the  slow  learner 

You  may  also  give  these  pupils  division  equations 


and  ask  them  to  make  up  and  solve  problems  that 
fit  the  equations.  Give  each  pupil  a collection  of  ob- 
jects and  as  many  of  the  division  problems  on  cards 
j (described  above)  as  you  think  he  can  handle  with- 
out  discouragement.  Tell  him  to  show  the  action 
::  indicated  in  each  problem  by  manipulating  the  ob- 
; jects  and  then  write  the  proper  equation  on  his  paper. 

\ 67  Checking  up 

||' Lesson  Briefs  for  this  lesson  are  on  pages  70-71. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson.  See  the  suggestions  in  the  Expanded  Notes 
for  page  17,  pages  244-245. 

.68-69  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  71-73. 

I Expanded  Notes  are  not  considered  necessary  for 


Among  the  applications  of  arithmetic  to  the  practical 
affairs  of  daily  living,  few  are  more  important  than 
those  that  involve  money.  Arithmetic  programs  in  the 
Schools  are  expected  to  help  children  secure  the  knowl- 
fbdge  about  money  that  is  necessary  for  solving  these 
1 practical  problems.  Seeing  Through  Arithmetic  4 pro- 
^fides  carefully  planned  learning  experiences  for  this 
j purpose.  These  include  lessons  on  counting  money,  writ- 
i|ng  amounts  of  money,  and  making  change.  Also 
included  are  lessons  on  the  addition,  subtraction,  multi- 
olication,  and  division  of  numbers  that  represent 
nmounts  of  money. 

Seeing  Through  Arithmetic  4 does  not  use  presumed 
l|cnowledge  of  the  money  system  as  an  aid  to  learning 


either  the  number  system  or  techniques  of  computing, 
such  as  carrying  in  addition.  Instead,  the  number  sys- 
tem is  considered  fundamental,  and  the  learning  of  the 
money  system  is  based  on  it. 

The  monetary  system,  while  based  upon  the  number 
system,  has  several  complications  of  its  own.  The  money 
system  has  coins  for  one  cent  (penny),  ten  cents  (dime), 
and  one  hundred  cents  (dollar),  and  also  bills  for  one 
dollar,  ten  dollars,  one  hundred  dollars,  one  thousand 
dollars,  and  ten  thousand  dollars.  These  correspond  to 
the  important  groupings  in  the  number  system.  How- 
ever, the  money  system  also  has  intermediate  coins  for 
five  cents  (nickel),  twenty-five  cents  (quarter),  and  fifty 
cents  (half  dollar);  and  it  has  five-dollar,  fifty-dollar, 
five-hundred-dollar,  and  five-thousand-dollar  bills.  An 
additional  complication  is  the  provision  of  bills  for  two 
dollars  and  twenty  dollars.  These  intermediate  denom- 
inations do  not  correspond  to  the  important  groupings 
in  the  number  system. 

In  Seeing  Through  Arithmetic  4 the  conventional  ways 
of  dealing  with  money  are  carefully  developed.  For 
example,  in  counting  money  it  is  customary  to  begin 
with  the  coin  or  bill  representing  the  largest  amount.  In 
making  change,  it  is  customary  to  name  first  the  amount 
being  taken  out  (the  cost  of  the  article),  and  then  to 
count  upward  with  pennies,  larger  coins,  and  bills  until 
the  amount  that  was  offered  is  reached.  Children  need 
experiences  of  this  kind  if  they  are  to  understand  finan- 
cial transactions  in  which  they  participate  almost  daily. 
Most  children  have  frequent  experiences  of  running 
errands  that  involve  the  handling  of  money. 

Another  complication  arises  in  teaching  the  monetary 
system  because  children  are  expected  to  understand  it, 
to  write  amounts  of  money,  and  to  compute  with  dol- 
lars and  cents  before  they  have  learned  about  decimal 
fractions.  Real  understanding  is,  therefore,  necessarily 
limited  until  children  have  become  familiar  with  deci- 
mal fractions.  Until  then  an  amount  such  as  $1.32  can 
be  understood  as  one  dollar  and  32  cents,  but  not  as 
one  and  32  one-hundredths  dollars.  Nevertheless,  chil- 
dren can  learn  that  by  thinking  of  this  amount  as  132 
cents,  it  can,  for  example,  be  added  to  a similar  amount 
by  the  methods  used  for  whole  numbers,  regardless  of 
what  they  stand  for  in  concrete  situations.  In  brief,  all 
numbers  representing  amounts  of  money  are  processed 
by  the  methods  used  with  whole  numbers.  Then  special 
attention  is  given  to  the  interpretation  of  the  answer  in 
terms  of  dollars  and  cents. 


Expanded  notes  66-69 


70-73  Looking  back 

Lesson  Briefs  for  this  lesson  are  on  pages  73-76. 

Overview 

In  this  lesson  children  review  equivalent  values  for 
coins  and  study  the  use  of  paper  money.  They  review 
the  organization  of  currency  into  groups  for  counting 
and  practice  commonly  used  methods  of  counting 
money. 

Most  fourth-graders  will  be  familiar  with  the 
appearance  and  names  of  the  coins.  It  will  be  wise, 
then,  to  place  the  major  emphasis  on  a knowledge  of 
the  equivalents  and  the  use  of  these  equivalents  in 
counting  money. 

Reproductions  of  real  coins  (except  for  the  penny) 
are  shown  in  actual  size  on  page  70.  Below  each  re- 
production, equivalents  of  the  coin  are  shown  in  play 
money.  Three  ways  of  writing  the  amount  of  money 
represented  by  each  coin  are  given.  (The  use  of  the 
dollar  sign  and  point  is  not  reviewed  until  the  follow- 
ing lesson  on  pages  74-75.) 

Exercises  A to  N at  the  top  of  page  71  provide 
practice  in  stating  equivalents  for  specified  coins, 
while  Exercises  A to  R at  the  bottom  of  the  page 
extend  work  with  equivalents  to  include  mixed  de- 
nominations. The  pictures  on  this  page  provide  prac- 
tice on  counting  procedures  with  coins.  Counting  pro- 
cedures involving  more  complicated  amounts  are 
practiced  by  pupils  on  page  72. 

Page  73  presents  stylized  pictures  of  some  of  the 
paper  money  in  common  use.  On  this  page  sums  in 
excess  of  one  dollar  are  organized  in  groups  for 
counting,  and  pupils  practice  counting  such  sums. 

Since  government  regulations  prohibit  the  repro- 
duction of  paper  money,  it  will  be  helpful  to  have  a 
few  real  bills  in  some  of  the  smaller  denominations 
to  pass  around  the  class.  As  an  alternative,  you  may 
project  pictures  of  real  money  on  a screen  so  the 
children  may  compare  the  different  denominations. 
A supply  of  play  money,  to  represent  the  various 
coins  and  bills  up  to  fifty  dollars,  will  be  very  useful. 
This  money  can  be  made  by  the  children  from  oaktag 
or  different  colors  of  construction  paper.  They  can 
make  coins  and  bills  in  actual  size  and  label  each 
with  the  correct  amount.  Play  money  from  various 
games  can  also  be  used. 

Teaching  the  whole  class 

Page  70:  Let  the  children  discuss  ways  in  which 
they  have  earned  money,  amounts  they  have  earndd, 
and  what  they  did  with  it.  Ask  if  any  of  them  put 
their  money  into  banks  at  home,  and  how  they  know 
exactly  how  much  they  have  in  their  banks.  Then 
266  have  the  statement  at  the  top  of  page  70  read. 


Ask  someone  to  identify  the  coin  in  Picture  A and 
have  him  read  the  text  beside  the  coin.  Ask  the  class 
what  other  pieces  of  money  might  be  used  that  to- 
gether would  be  worth  just  as  much  as  a nickel,  and 
direct  attention  to  Picture  B,  which  shows  the  penny 
equivalents  for  a nickel.  Work  in  the  same  way  with 
Pictures  C,  D,  and  E.  Here  let  the  children  discover 
another  combination,  not  pictured,  that  equals  10^ 
(a  nickel  and  5 pennies).  Discuss  Pictures  F to  S in  a 
similar  manner.  In  each  case  let  the  children  dis- 
cover other  coin  combinations,  not  pictured,  which 
would  equal  the  amount  of  the  coin  under  discussion. 

A flannel  board  (see  Activity  4,  page  331,  for 
directions)  may  be  used  here.  Make  simulated  coins 
of  oaktag  backed  with  sandpaper.  Hold  up  some  item 
that  could  be  bought  for  a nickel,  such  as  a pencil, 
and  let  a child  place  on  the  flannel  board  the  coin 
or  coins  he  would  use  in  buying  this  article.  Other 
articles  that  could  be  bought  for  a dime,  a quarter, 
a half  dollar,  or  a dollar  may  be  held  up  and  the 
different  coins  in  as  many  arrangements  as  possible 
placed  on  the  flannel  board  by  the  children.  The  chil- 
dren may  also  be  asked  to  draw  each  of  the  coins 
studied,  being  careful  to  maintain  relative  sizes,  and 
then  to  match  each  coin  with  its  equivalents  in  play 
money. 

Page  71 : The  children  may  use  the  pictures  on 
page  70  to  help  them  find  the  answers  to  Exercises 
A to  N and  A to  R on  page  7 1 . Let  pupils  take  turns 
reading  the  exercises,  supplying  the  missing  quanti- 
ties. If  you  wish  to  use  Exercises  A to  N as  written 
work,  the  children  may  write  the  letters  of  the  exer- 
cises and  opposite  each  one  write  the  letter  of  the 
picture  on  page  70  that  matches  it.  For  example,  op- 
posite A (for  Exercise  A)  they  would  write  M (for 
Picture  M ) . 

Next  draw  attention  to  Picture  A.  Explain  why  the 
2 overlapped  nickels  are  usually  counted  as  1 ten 
Explain  that  we  count  “ten”  for  the  10  cents  anc 
another  “ten”  (instead  of  “five  and  five”)  when  we 
have  2 nickels  because  we  can  speed  up  our  counting 
in  this  way. 

You  may  want  to  point  out  the  difference  betweei 
counting  coins  and  counting  other  objects.  For  ex 
ample,  beads  might  be  counted  by  twos,  threes,  oi 
fours,  but  coins  are  counted  only  by  the  number  ol 
pennies  they  stand  for — one,  five,  ten,  twenty-five 
or  fifty. 

Discuss  how  money  is  arranged  for  counting:  likt 
coins  are  grouped,  the  largest  denominations  an 
counted  first,  and  convenient  equivalents  are  usee 
whenever  possible  (“20  cents”  for  2 dimes,  for  ex 
ample).  Explain  that  in  counting  money  it  is  no 


necessary  to  say  “cents”  until  the  entire  amount  has 
been  counted.  Let  the  children  take  turns  counting 
the  money  in  Pictures  A to  G.  If  you  wish,  you  can 
relate  the  pictures  to  some  imagined  real-life  situa- 
tion (for  example,  Picture  A shows  how  much  money 
Mary  has  in  her  pocketbook,  etc.). 

As  an  additional  activity,  the  children  might  ar- 
range collections  of  play  money  for  counting.  They 
may  also  use  the  flannel  board  to  show  how  they 
would  organize  coins  into  groups  for  counting.  Circles 
representing  coins  can  be  cut  from  flannel  or  felt. 

Page  72:  Let  pupils  study  Pictures  A and  B,  where 
some  help  has  been  given  in  counting  the  money, 
before  going  on  to  Pictures  C to  S.  When  they  are 
ready,  have  them  copy  the  letters  C to  S on  their 
papers,  and  then  write  opposite  the  appropriate 
letters  the  numbers  to  say  when  counting  the  money 
I in  the  pictures.  The  slower  pupils  may  need  to  work 
I through  the  page  orally  before  undertaking  written 
I work. 

Page  73:  Before  beginning  the  work  on  this  page, 
I show  the  children  a few  real  bills  of  various  de- 
[i  nominations.  If  you  have  access  to  an  opaque  pro- 
jjjector,  it  will  provide  an  easy  method  of  getting  these 
bills  before  the  class  for  study  and  comparison.  You 
will  need  two  bills  of  each  denomination,  since  both 
sides  should  be  studied  at  the  same  time.  If  you  are 
tunable  to  use  a projector,  masking  tape  may  be  used 
|to  fasten  the  money  to  a large  piece  of  cardboard, 
which  can  be  handled  by  the  children.  If  the  tape  is 

I carefully  applied  to  the  edges  of  the  bills,  it  will  not 
damage  them.  Encourage  pupils  to  notice  differ- 
lences  among  the  various  denominations  and  also  the 
difference  between  one  side  of  a bill  and  the  other 
side.  Let  the  children  discover  that  each  bill  carries 
an  individual  serial  number.  Have  them  find  the 
places  where  the  denomination  is  marked  on  each 
bill  and  notice  whose  picture  appears  on  the  front 
of  the  bill.  If  there  is  time,  you  might  take  the  class 
on  an  imaginary  trip  to  the  Bureau  of  Engraving  and 
Printing  in  Washington,  D.  C.,  and  discuss  how  mon- 
ey is  made  and  printed.  Explain  that  because  it  is 
against  the  law  to  reproduce  paper  money  realisti- 
cally, the  pictures  on  page  73  show  play  money. 

Review  the  method  of  organizing  money  for  count- 
|ing,  and  then  have  the  children  take  turns  counting 
l&loud  the  money  in  the  pictures.  You  may  also  have 
each  child  write  the  numbers  he  would  say  in  counting 
each  amount  of  money. 

You  could  also  let  the  children  make  a supply  of 
simulated  paper  money  in  denominations  of  one,  two, 
five,  ten,  twenty,  and  fifty,  for  use  with  their  play 
poins  in  arranging  and  counting. 


Providing  for  the  able  pupil 

Able  pupils  might  like  to  make  special  reports  to 
the  class  or  prepare  dramatizations  on  topics  such  as 
“The  History  of  Money,”  “Why  We  Have  Money,” 
etc.  Pages  60-65  of  the  book  How  Much  and  How 
Many  (see  Activity  2,  page  331)  will  give  some  help- 
ful information,  as  will  various  encyclopedias. 

An  additional  activity  could  be  the  preparation  of 
a chart  such  as  the  one  illustrated  below,  showing 
the  equivalent  values  of  the  coins  through  504.  The 
chart  will  be  convenient  for  reference  if  it  is  kept  on 
display  in  the  classroom.  It  should  be  made  clear  to 
the  pupils  that  each  triangle  on  the  chart  shows  how 
many  coins  of  a particular  denomination  are  equal 
to  a larger  coin.  The  number  line  for  counting  coins 
that  appears  below  the  chart  is  an  abstract  rendering 
of  the  information  displayed  in  concrete  form  on 
the  chart  itself.  Able  pupils  should  be  encouraged  to 
use  the  number  line  when  counting  coins. 


-0'.  ".'(li.  .0  .'.'Q..  '.'0'..  ' M:  M: 


Helping  the  slow  learner 

Activity  28,  “But  it,”  on  page  346,  provides  addi- 
tional practice  in  money  equivalents  and  counting 
money  in  small  amounts. 


74-75  Looking  back 

Lesson  Briefs  for  this  lesson  are  on  pages  76-78. 

Overview 

This  lesson  reviews  the  reading  and  writing  of 
amounts  of  money,  using  the  cent  sign,  the  dollar 
sign,  and  the  point.  Additional  practice  in  counting 
money  is  also  provided. 

Teaching  the  whole  class 

Before  beginning  the  work  on  page  74,  be  sure  the 
children  can  count  amounts  of  money  over  one 
dollar.  If  it  seems  advisable,  let  the  class  turn  back 
to  page  73  and,  in  connection  with  Picture  B,  have 
the  pupils  observe  that  the  amount  illustrated  has 
been  written  in  two  ways.  Tell  them  that  there  is  still 
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another  way  to  write  this  amount,  using  numerals 
and  signs.  Let  a pupil  write  “$1  and  87^”  on  the 
board,  just  as  it  appears  in  the  book.  Then  tell  him  to 
erase  the  “and”  and  the  cent  sign.  Ask  someone  to 
volunteer  to  read  the  result,  which  now  appears  as 
$187.  Point  out  that  if  we  want  to  show  the  amount 
that  appears  in  the  picture,  we  must  have  some  way 
to  show  which  figures  stand  for  dollars  and  which 
figures  stand  for  cents.  Explain  that  we  do  this  by 
putting  a point  between  the  numerals  that  tell  how 
many  dollars  there  are  and  the  numerals  that  tell 
how  many  cents  there  are.  Ask  a child  to  put  a point 
between  the  numerals  on  the  board,  so  that  the 
amount  will  appear  as  $1.87.  Explain  that  this  ex- 
pression is  also  read  “One  dollar  and  eighty-seven 
cents.”  Point  out  that  we  have  more  ways  of  writing 
this  amount  than  of  reading  it. 

You  might  then  say  something  like  this: 

You  know  that  the  point  always  comes  after  the 
number  of  dollars.  The  point  always  comes  before 
what?  Can  anyone  write  874  on  the  board,  using 
a point  and  dollar  sign?  If  we  write  an  amount  that 
contains  only  cents,  using  a point  and  dollar  sign, 
do  we  need  to  use  the  cent  sign? 

Emphasize  that  the  point,  used  with  a dollar  sign, 
is  a signal  that  means  “the  two  numbers  that  follow 
will  mean  cents.”  Also  stress  the  fact  that  in  reading 
an  amount  of  money,  we  use  the  word  “and”  to 
stand  for  the  point  (or  the  break  between  dollars  and 
cents)  but  that  we  also  say  “cents.”  Try  to  reserve 
the  use  of  “and”  to  express  the  point  and,  later  on, 
to  indicate  decimal  fractions  or  fractions  in  mixed 
numbers,  such  as  “six  and  two  thirds.”  Elsewhere  the 
use  of  “and”  in  reading  numbers  should  be  avoided. 
For  example,  the  number  187  should  be  read  as 
“one  eighty-seven”  or  “one  hundred  eighty-seven,” 
not  “one  hundred  and  eighty-seven.”  But  1.87  is  read 
as  “one  and  eighty-seven  hundredths.” 

Page  74:  To  introduce  the  work  on  page  74,  ask 
the  children  to  think  of  the  absolutely  necessary 
things  they  would  have  to  be  able  to  do  in  order  to 
be  successful  storekeepers.  Bring  out  that  they  would 
need  to  write  amounts  of  money,  count  money,  and 
make  change,  and  that  all  these  things  would  have 
to  be  done  accurately  and  fairly  rapidly.  Have  the 
statement  at  the  top  of  page  74  read.  Direct  attention 
to  Picture  A,  and  ask  the  children  to  count  the 
money,  starting  with  the  bills.  Call  attention  to  the 
text  and  let  the  class  discover  that  here  are  shown 
two  ways  to  express  this  amount  of  money — in 
words  and  with  numerals  and  signs.  Let  someone 
show  on  the  chalkboard  all  the  ways  an  amount  of 
money  that  contains  only  dollars  might  be  written 


(eleven  dollars,  11  dollars,  $11,  $11.00).  Let  another 
pupil  show  all  the  ways  an  amount  of  money  that 
contains  only  cents  might  be  written  (thirty-two 
cents,  32  cents,  324,  $-32).  You  might  then  say: 
Suppose  we  want  to  express  the  amount  “eleven 
hundred  thirty-two  dollars.”  What  should  we  put 
on  the  board  in  numerals  and  signs? 

Then,  after  this  amount  has  been  written,  you  might 
ask  a pupil  to  write  $11.32  below  it.  Let  a pupil  ex- 
plain why  we  know  the  latter  amount  is  to  be  read 
as  “eleven  dollars  and  thirty-two  cents”  and  not 
“eleven  hundred  thirty-two  dollars.” 

Discuss  Pictures  B to  E in  the  same  detailed  way. 
Make  sure  that  everyone  understands  these  two 
ideas:  that  there  always  must  be  two  numerals  after 
a point;  and  that  if  the  number  of  cents  to  be  ex- 
pressed contains  only  one  numeral,  a zero  must  be 
written  between  it  and  the  point,  as  shown  in  Pic- 
tures B and  E. 

Have  the  children  count  the  money  in  Pictures  F 
to  Q (L  to  Q are  on  page  75)  and  write  the  amounts 
on  their  papers.  You  may  need  to  remind  them  that 
amounts  of  dollars  only  or  of  cents  only  may  be 
written  with  numerals  and  signs  in  two  ways,  and 
you  may  require  them  to  write  each  such  amount  in 
the  two  ways. 

Page  75:  When  the  children  have  completed  work 
on  the  pictures,  have  each  child  write  the  labeling 
letters  for  the  first  block  of  exercises  (A  to  R)  in  a 
column  and  then  write  each  amount,  using  numerals 
and  signs,  after  its  identifying  letter.  Explain  that  if 
there  is  more  than  one  way  to  express  an  amount 
using  numerals  and  signs,  both  ways  are  to  be  shown. 
Then  let  the  children  take  turns  reading  the  amounts 
shown  in  the  last  two  blocks  of  exercises  (A  to  R). 

To  conclude  the  lesson,  ask  a pupil  to  explain 
what  he  has  learned,  and  then  call  on  someone  to 
read  the  statement  at  the  bottom  of  the  page. 
Providing  for  the  able  pupil 

Able  pupils  might  like  to  make  a chart  to  be  dis- 
played in  the  room.  The  chart  would  be  called  “How 
We  Write  Money”  and  would  show  all  the  ways  there 
are  of  expressing  amounts  made  up  of  dollars  anc  i 
cents,  amounts  made  up  of  dollars  only,  and  amounts  i 
made  up  of  cents  only. 

Another  activity  they  might  like  is  that  of  drawing 
various  combinations  of  currency  that  will  make  uf 
the  amounts  shown  in  the  exercises  on  page  75.  Foi 
example,  nineteen  dollars  and  five  cents  might  be 
made  up  of  3 five-dollar  bills,  4 one-dollar  bills,  anc 
a nickel,  or  it  might  be  made  up  of  1 ten-dollar  bill 
9 one-dollar  bills,  and  5 pennies,  etc.  If  these  combi 
nations  are  drawn  on  cards,  they  can  be  used  latei 


■ with  the  slower  pupils.  Assign  one  or  two  exercises  to 

I each  child  and  have  each  one  find  as  many  possible 
; combinations  as  he  can. 

i Helping  the  slow  learner 

i Slower  pupils  could  use  the  money  cards  drawn  by 
the  able  students  for  practice  in  identifying  the 

! amounts  represented.  Help  them  make  the  general- 
lization  that  the  larger  the  amount  of  money,  the 
f more  ways  it  can  be  shown. 

[ 76-78  Looking  back 

i;  Lesson  Briefs  for  this  lesson  ore  on  pages  78-80. 

6 

^ Overview 

(children  review  what  they  have  previously  learned 

ii  about  making  change  and  gain  further  experience 
'with  money  equivalents  by  making  change  them- 

■ selves. 

I'  If  the  children  are  not  already  provided  with  a 

I I supply  of  play  money  (both  coins  and  bills),  you 
I will  need  to  see  that  each  child  has  9 pennies,  5 
j dimes,  5 nickels,  3 quarters,  2 fifty-cent  pieces,  4 
iione-dollar  bills,  and  1 five-dollar  bill.  The  children 
: can  make  simulated  coins  and  bills,  as  was  suggested 
I in  the  Expanded  Notes  for  pages  70-73. 

In  previous  lessons  on  counting  money,  children 
learned  to  organize  currency  into  groups  of  like 
' denominations,  to  start  counting  with  the  highest  de- 
inomination,  and  to  continue  with  the  next  highest, 
|i  ending  with  the  smallest  denomination.  When  mak- 
1 ing  change,  children  must  learn  to  start  with  the  price 
i'of  the  article,  and  to  select  first  the  coins  that  will 
bring  the  money  being  counted  to  a convenient 
j amount  from  which  to  continue  the  counting  opera- 
tion. (Convenient  amounts  are  those  ending  in  a five 
or  a zero,  such  as  $.05,  $.10,  $.15,  $.20,  $.25,  etc.) 

I A brief  review  of  counting  by  5’s,  lO’s,  and  25’s 
might  be  helpful. 

The  pictures  on  pages  76  and  77  show  the  com- 
monly used  method  of  counting  change.  Pictures  A 
I to  C on  page  76  show  the  article  purchased,  together 
with  its  price  and  the  money  given  to  pay  for  it;  the 
accompanying  pictures  show  how  the  change  is 
counted  and  what  is  said  aloud  each  time  a new  coin 
i|is  given. 

The  pictures  on  page  77  show  the  article  pur- 
:j  chased,  the  price,  the  money  given  to  pay  for  it,  and 

■ the  coins  given  in  change.  The  children  are  not  told 
i what  to  say  as  they  make  change.  For  the  problems 
i on  page  78,  the  children  are  to  make  change  without 

the  help  of  pictures  except  for  the  first  three. 

I'  Children  should  understand  that  the  coins  shown 
:ias  being  given  in  change  on  pages  76  and  77  are 


not  the  only  coins  that  could  be  used.  For  example, 
in  Picture  B on  page  77,  a half  dollar  might  have 
been  given  in  place  of  the  two  quarters;  while  in 
Picture  C,  the  change  given  might  have  been  two 
pennies,  a nickel,  and  a quarter.  The  children  will 
discover,  through  actual  practice,  that  once  the  con- 
venient amount  from  which  to  continue  the  change- 
making has  been  reached,  the  balance  of  the  change 
can  be  made  up  in  a variety  of  ways.  The  number  of 
variations,  of  course,  depends  upon  the  coins  they 
have  to  work  with. 

Teaching  the  whole  class 

If  you  know  the  children  already  have  a good  under- 
standing of  money  and  have  had  some  experience  in 
change-making,  you  may  wish  to  begin  at  once  with 
the  work  in  the  book.  However,  with  most  groups,  it 
might  be  wise  to  give  the  children  an  opportunity 
to  talk  about  money  and  how  it  is  used. 

Page  76:  Direct  attention  to  the  first  scene  of 
Movie  A.  Explain  that  the  price  of  the  fire  engine 
is  54^S  and  that  a boy  has  given  the  clerk  three  quar- 
ters to  pay  for  it.  Let  the  children  say  what  the  total 
amount  is.  Tell  them  that  the  following  three  scenes 
of  the  movie  show  what  coins  the  clerk  will  give 
the  boy  in  change  and  what  she  will  say  as  she  counts 
the  change.  First  she  says  “54”  (the  purchase  price). 

Then  she  puts  down  a penny  and  says  “55.”  Now  she 
has  reached  a convenient  amount  from  which  to 
continue  counting  by  5’s,  lO’s,  or  25’s.  Next  she 
puts  down  a dime  and  says  “65.”  The  penny  is 
dimmed  off  in  this  scene  because  the  customer  al- 
ready has  it,  and  neither  he  nor  the  clerk  has  to  think 
of  it  any  more.  In  the  final  scene,  the  clerk  puts 
down  another  dime  and  says  “75  cents,”  which  is 
the  amount  the  customer  gave  her. 

Explain  that  in  counting  change,  the  words  “cents” 
and  “dollars”  are  not  used  until  the  operation  of 
making  change  has  been  completed.  In  this  scene  the 
penny  and  the  first  dime  are  dimmed  off  because  they 
already  have  been  counted.  Work  through  Movies  B 
and  C with  the  children,  getting  them  to  state,  first, 
the  purchase  price  and  the  amount  given  in  payment. 

They  should  then  identify  each  coin  and  bill  given  in 
change  and  explain  why  these  coins  and  bills  are  cor- 
rect in  the  situation.  Some  of  the  children  may  be 
able  to  suggest  other  ways  of  making  change.  They 
should  be  allowed  to  do  so,  but  make  sure  that  the 
slower  pupils  do  not  become  confused  by  too  many 
alternatives. 

Page  77:  First  work  through  each  of  these  pictures 
orally  with  the  children.  Have  them  state,  for  each 
picture,  the  purchase  price  and  the  amount  given  in 
payment;  then  let  them  count  the  change,  using  the  269 
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coins  in  the  picture  as  a guide.  Note  that  some  help 
is  provided  in  Picture  A. 

Page  78:  Before  the  children  attempt  the  work  on 
this  page,  you  may  wish  to  use  the  following  activity. 

Arrange  any  articles  available  in  the  classroom 
(a  pen,  a box  of  crayons,  a notebook)  on  a table 
and  place  a card  with  the  price  next  to  each  article. 
Then,  after  seeing  that  the  children  are  provided 
with  play  money,  let  them  “buy”  and  “sell”  the 
articles.  Say: 

You  are  buying  a tablet  that  costs  15<j;.  You  give 

the  clerk  a quarter.  What  change  will  the  clerk 

give  you?  Let's  act  out  the  situation. 

Let  a child  pretend  he  is  the  clerk.  Have  him  select 
the  amount  of  money  he  needs  from  his  play  money 
and  hand  it  to  another  child  with  the  tablet,  saying: 
“15,  25^.”  This  action  could  be  dramatized  by  three 
children — one  acting  as  the  buyer,  one  as  the  seller, 
and  one  as  a “checker”  to  see  that  the  proper  change 
is  given  and  that  it  is  counted  correctly.  Then  the 
roles  could  be  exchanged,  until  each  child  has  had 
an  opportunity  to  play  each  part  once.  This  activity 
may  be  continued  as  long  as  interest  is  maintained. 
Articles  “sold”  should  vary  in  price,  and  varying 
amounts  of  money  should  be  offered  in  payment. 
Then  have  the  children  do  the  work  on  this  page 
independently,  following  the  directions  at  the  top  of 
the  page. 

Providing  for  the  able  pupil 

Use  different  amounts  for  the  money  offered  in 
payment  for  the  articles  in  Problems  A to  Q on 
page  78,  and  let  able  students  show  in  how  many 
ways  change  for  the  various  articles  purchased  can 
be  made  up.  For  example,  for  Problem  A change 
$1  to  $5,  for  Problem  B change  $5  to  $10,  etc. 

Activity  29,  page  346,  provides  practice  in  making 
change  for  $10. 

Helping  the  slow  learner 

Activity  31,  described  on  page  348,  will  give  slow 
learners  practice  in  simple  change-making  situations. 
You  might  also  simplify  some  of  the  lesson  problems 
by  adjusting  them  in  such  a way  that  there  is  only 
a small  difference  between  the  purchase  price  and 
the  amount  used  to  make  the  purchase. 

Direct  pupils  to  make  change  problems  about  toys 
and  then  show  how  they  would  make  change  by  using 
toy  money  or  by  drawing  circles  for  coins  and  writing 
under  them  the  numbers  they  would  say.  Given  (be- 
low) are  a sample  problem  and  (at  the  top  of  the 
next  column)  sample  drawings  for  the  problem. 

“Carol  bought  a 35^  toy.  She  gave  the  clerk  2 
quarters.  Show  one  way  the  clerk  might  have  given 
270  back  the  change.” 
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Slow  learners  may  also  be  helped  by  referring  to 
the  number  line  for  counting  coins.  See  “Providing 
for  the  able  student,”  page  268. 

79  Thinking  straight;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  page  81. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

80-81  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  82-83. 

Overview 

Most  fourth-graders  are  beginning  to  understand  the 
value  of  money  and  are  greatly  interested  in  earn- 
ing some  of  their  own.  Their  many  projects  often  re- 
quire a certain  amount  of  “ready  cash,”  and  they 
are  on  the  lookout  for  ways  of  earning  money.  They 
find  many  occasions  in  and  out  of  school  for  adding 
amounts  of  money.  They  should  be  helped  to  see 
that  in  adding  money,  the  computation  is  performed 
exactly  as  if  they  were  dealing  with  whole  numbers. 
The  only  new  thing  is  the  inclusion  of  the  point  and 
the  substitution  of  the  dollar  sign  for  the  cents’  sign. 
They  need  to  understand  that  161  cents  is  the  same 
as  $1.00  and  61  cents,  and  that  it  may  be  written 
$1.61.  Pupils  should  become  aware  of  the  importance 
of  keeping  the  points  in  a line  in  column  addition, 
as  well  as  the  correct  placement  of  the  dollar  sign. 

Following  the  SEE  and  THINK  examples  of  the 
four-step  teaching  method  used  on  pages  80  and  81 
are  opportunities  for  the  children  to  TRY  and  DO 
similar  exercises  in  writing  and  adding  amounts  of 
money.  The  last  block  of  exercises  (A  to  I)  on  page 
81  are  provided  for  those  pupils  who  seem  to  need 
more  practice. 

Children  should  learn  that  correct  vertical  place- 
ment of  numerals  is  important  in  column  addition, 
and  particularly  in  adding  dollars  and  cents.  A good 
understanding  of  the  number  system  will  enable  them 
to  understand  why  this  is  so.  Difficulties  with  this 
lesson  may  stem  from  careless  placement  of  the 
numerals  in  writing  them  in  columns. 

Teaching  the  whole  class 

Before  the  children  open  their  books,  there  should 
be  a class  discussion  to  tie  in  this  new  lesson  on 


adding  dollars  and  cents  with  the  last  several  lessons 
on  counting  and  writing  different  amounts  of  money. 
||,  Then  an  everyday  situation  may  be  described,  such 
; as  one  that  arises  when  a child  receives  money  from 
{ several  sources  (birthday  gifts,  earnings,  allowance) 
[l  and  wants  to  add  the  amounts  to  see  how  much  he 
I has.  Children  are  usually  enthusiastic  about  volun- 
teering to  tell  about  such  instances. 

I'  Page  80:  After  the  children  have  read  the  prob- 
lem, let  them  identify  in  Picture  A the  three  amounts 
I mentioned  in  the  problem.  Then  ask; 

1 1 How  can  we  find  out  how  much  money  Jim  had 
1 when  he  put  his  three  weeks'  earnings  all  to- 

\ gether? 

I Discuss  the  addition  equation  and  have  a child 
explain  why  it  is  correct.  Then  have  the  pupils  look 
: ' at  the  computational  form.  Ask  someone  to  verify 
I i'  the  sum.  Make  sure  the  class  understands  that  the 
161  means  161^. 

' Next  have  the  class  read  the  first  three  lines  after 
I , the  letter  B and  examine  the  computational  form  with 
the  dollar  signs  and  points.  Let  someone  read  the 

■ two  sentences  opposite  the  computation.  Ask  every- 
''  one  to  do  the  addition,  and  then  call  on  a pupil 
I to  read  the  sentence  with  the  arrow  pointing  to  the 

■ answer.  Let  someone  read  the  last  sentence  and  the 
i equation  and  then  count  the  money  pictured  at  the 
: j left.  See  that  the  overlapped  nickels  are  counted  as 
; i tens.  Make  sure  the  children  realize  that  the  coins 
I that  were  in  Picture  A are  also  in  Picture  B,  but  that 

they  have  been  rearranged  for  easy  counting  to  show 
that  there  is  one  dollar  and  61  cents.  Children  should 
I also  realize  that  the  dollar  sign  is  used  in  two  places 
only  when  computing — with  the  first  amount  and 
1 i with  the  answer. 

I Page  81:  This  THINK  step  of  the  four-step  teach- 
ing method  may  be  handled  orally.  After  a pupil  has 
read  the  problem  aloud,  discuss  and  verify  the  equa- 
i tion.  Then  have  pupils  read  and  answer  the  questions 
after  the  computational  form.  Ask  someone  to  do  the 
i|  addition  orally.  Finish  by  having  someone  read  the 
' last  sentence  and  the  equation,  supplying  the  answers. 

I Then  tell  the  children  to  try  to  solve  the  problem 
: and  examples  in  the  TRY  step.  They  may  verify 
their  answers  with  the  worked-out  examples  in  green. 

I Help  any  of  the  children  who  seem  to  be  in  need 
of  assistance.  The  children  who  finish  the  work  in 
: the  TRY  step  without  difficulty  should  go  on  to  the 
; DO  step  and  work  the  first  block  of  exercises  (A  to 
j Q).  Explain  that  here  they  must  put  the  amounts  of 
I money  in  computational  form,  and  that  even  if  the 
money  is  written  with  the  cents’  sign  in  the  book,  they 
are  to  write  it  with  the  dollar  sign  and  point.  Remind 


them  that  in  the  computational  form  the  dollar  sign 
is  only  used  twice — with  the  first  amount  in  the  col- 
umn of  figures  and  with  the  answer.  The  slower  chil- 
dren may  need  more  help.  Exercises  A to  I may  be 
used  as  extra  work  for  those  who  need  it. 

Providing  for  the  able  pupil 

Family  shopping  can  give  the  able  pupils  many  op- 
portunities to  add  dollars  and  cents.  For  example,  ask 
these  children  to  bring  to  school  cash  register  slips 
for  the  family  groceries.  Then  ask  them  to  check  the 
totals  by  re-adding.  If  there  are  so  many  items  that 
it  is  hard  to  find  the  total,  ask  the  pupils  to  find  the 
cost  of  the  first  four  or  five  items.  Some  pupils,  of 
course,  will  enjoy  trying  to  add  long  columns  of 
figures. 

Children  enjoy  leafing  through  seed  catalogs,  toy 
catalogs,  and  mail-order  catalogs.  Let  them  make  out 
imaginary  orders  and  total  the  bill.  Each  child,  for 
example,  may  like  to  pick  out  a complete  wardrobe. 

The  girls  can  order  furniture  and  household  appli- 
ances, while  the  boys  choose  tools  to  outfit  a home 
workshop.  They  all  may  enjoy  ordering  seeds,  plants, 
and  bushes  for  spring  gardens. 

There  are  often  occasions  when  amounts  of  money 
connected  with  pupils’  lunches,  milk,  etc.,  need  to 
be  added.  Able  children  may  take  over  this  job. 

The  children  may  make  savings  bankbooks,  and 
write  in  imaginary  deposits.  If  this  is  done,  be  sure 
to  explain  to  the  children  why  it  is  unnecessary  to 
use  the  point  (the  cents  are  separated  from  the  dollars 
by  a line).  The  children  may  then  total  their  imagi- 
nary deposits. 

Helping  the  slow  learner 

A small  group  of  children  seated  around  a table  may 
participate  in  adding  amounts  of  real  or  play  money. 

Have  them  take  turns  arranging  the  money  into  three 
groups  of  different  amounts.  Then  have  them  write 
the  amounts  and  add  the  column. 

Another  activity  for  these  children  uses  pictures 
of  articles  with  price  marks  cut  from  newspapers. 

The  children  may  paste  these  pictures  on  large  pieces 
of  newsprint.  Or,  if  you  prefer,  sets  of  pictures, 
classified  as  to  the  type  of  store  in  which  the  articles 
could  be  bought,  may  be  kept  in  separate  envelopes. 

Then,  working  in  small  groups,  pupils  may  play  store, 
writing  down  the  articles  purchased  and  their  prices. 

These  prices  should  then  be  totaled.  This  play  will 
be  more  realistic  and  absorbing  if  you  can  obtain 
several  pads  of  sales  slips  for  the  children  to  use. 

Most  of  these  slips  have  carbons,  the  use  of  which 
adds  to  the  motivation. 

Remind  the  children  always  to  write  their  columns 
so  that  the  points  are  lined  up.  They  may  verify  271 
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their  addition  by  using  play  money,  if  it  is  available. 
They  may  also  make  such  common-sense  evaluations 
as:  “To  add  $1.10,  $.89,  and  $.63,  I think:  $1.10  is 
about  $1.00;  $1.00  plus  $.89  is  about  $2.00;  $2.00 
plus  $.63  is  about  $2.60.” 

82-83  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  83-84. 

Overview 

In  this  lesson,  children  will  apply  previously  learned 
skills  in  subtraction  to  problems  and  examples  in- 
volving dollars  and  cents,  while  continuing  to  prac- 
tice the  correct  use  of  the  point  and  the  dollar  sign. 
Guide  their  activities  through  the  SEE  and  THINK 
steps  and  then  let  them  work  independently  in  the 
TRY  and  DO  parts. 

Teaching  the  whole  class 

Before  the  children  open  their  books,  there  should 
be  a class  discussion  in  which  the  usefulness  of  skill 
in  subtracting  amounts  of  money  is  highlighted.  The 
children  have  learned  to  make  change  by  counting, 
but  you  should  point  out  that  there  are  times  when 
they  will  need  to  subtract  amounts  of  money.  Say: 
Do  you  have  a bank  at  home?  Tell  us  about  it. 
Do  you  keep  track  of  the  amount  of  money  in  it? 
Do  you  ever  take  out  any  of  the  money?  How  do 
you  find  out  what  is  left? 

The  children  may  now  be  able  to  suggest  problems 
from  their  own  experience  in  which  they  had  to 
subtract  one  amount  of  money  from  another. 

Page  82:  Tell  the  children  that  the  two  dollar 
bills  they  see  at  the  top  of  this  page  belong  to  John. 
He  wants  to  buy  something,  but  it  will  not  take 
all  his  money.  Ask  them  to  read  the  problem  to  find 
out  what  he  plans  to  buy  and  how  much  it  will  cost. 
Then  ask  them  to  look  at  Pictures  A to  D.  Let  a pupil 
describe  what  he  sees  in  Picture  A and  tell  what  has 
happened  in  Picture  B.  Lead  him  to  see  that  one  of 
the  dollar  bills  has  been  changed  to  coins  so  that  one 
dollar  and  thirty-five  cents  can  be  taken  away.  Ask 
another  pupil  to  explain  what  Pictures  C and  D show. 

If  play  money  is  available,  tell  the  children  to  use 
two  of  their  toy  dollar  bills  and  change  one  into  the 
same  coins  that  John  did.  Then  ask  them  to  perform 
the  action  shown  in  the  pictures. 

Next  ask  the  children  to  look  at  the  equation 
under  the  problem.  Let  someone  tell  why  it  is  cor- 
rect. Then  have  a pupil  write  the  money  John  had 
and  the  amount  he  spent  in  computational  form  on 
the  chalkboard  in  readiness  for  subtraction.  Remind 
him  that,  just  as  in  addition,  he  must  keep  the  points 
272  lined  up  and  use  the  dollar  sign  with  the  first  amount 


and  with  the  answer  when  it  is  found.  Have  him 
compare  his  work  with  that  in  the  book.  Then  tell 
him  to  subtract  just  as  he  always  does.  Let  the  class 
compare  the  work  on  the  chalkboard  with  the  com- 
putation in  the  book.  Also  have  the  children  count 
the  coins  in  Picture  D to  see  if  the  amount  matches 
that  found  through  subtraction.  Call  on  a pupil  to 
read  the  last  sentence  and  the  equation. 

Page  83:  You  might  continue  the  lesson  by  re- 
minding the  children  that  some  people  save  money  in 
banks  at  home.  Say: 

Some  of  them  save  quite  a lot  of  money.  Read 
the  problem  at  the  top  of  page  83.  How  much 
had  Mary  saved?  What  did  she  plan  to  buy?  How 
much  did  the  paper  dolls  cost?  How  could  Mary 
find  out  how  much  money  she  had  left  in  her 
bank? 

Call  on  a pupil  to  read  the  equation  and  to  ex- 
plain it.  Then  ask  a pupil  to  answer  the  two  questions 
about  the  computation.  Remind  the  children  that  the 
only  thing  that  is  different  about  this  example  is  the 
placement  of  the  points  and  dollar  signs. 

For  the  work  in  the  TRY  step,  have  the  children 
write  the  computation  on  their  papers.  Point  out  that 
although  the  amounts  of  money  in  Problem  A are 
given  with  the  cents’  sign,  the  dollar  sign  and  the 
point  are  used  in  the  computation.  Tell  the  children 
to  cover  the  work  in  green  until  they  have  finished 
their  computation.  Then  they  can  use  it  to  verify 
their  work.  Be  sure  they  understand  why  it  is  neces- 
sary to  write  a zero  in  the  answer.  Also  tell  the  chil- 
dren that  when  they  feel  they  understand  these  ex- 
amples, they  may  go  on  and  do  the  work  in  the  first 
block  of  exercises  (A  to  S)  in  the  DO  step. 

Exercises  A to  J,  in  the  last  block  of  work,  should 
be  assigned  to  those  who  seem  to  need  more  practice. 
Providing  for  the  able  pupil 

As  one  activity,  you  might  give  each  child  an  enve- 
lope in  which  are  several  slips  of  paper  with  different 
amounts  written  on  them.  The  children  can  pretend 
that  these  slips  are  checks  received  for  birthday  or 
Christmas  gifts.  Provide  oaktag  cards  on  which  are 
mounted  pictures  of  toys,  clothing,  tools,  pets,  or 
other  desirable  things  a fourth-grader  might  like  to 
buy,  each  with  its  price.  (The  cards  made  for  Activity 
28,  page  346,  may  be  used  here.)  As  an  alternative, 
children  may  choose  from  catalogs  or  newspapers 
items  that  they  would  like  to  purchase.  Ask  them  to 
pretend  to  buy  one  gift  out  of  each  “check”  and  then 
compute  to  see  how  much  money  they  will  have  left 
out  of  each  “check.”  Tell  them  to  write  each  prob- 
lem on  their  paper  before  they  do  the  computation. 
(For  example:  “I  have  $5.00.  The  doll  costs  $3.98. 


i How  much  will  I have  left  from  my  check  after  1 
[ buy  the  doll?”) 

If  the  children  used  savings  bankbooks  and  wrote 
' imaginary  deposits  for  totaling,  as  was  suggested  in 
' the  previous  lesson,  they  may  now  use  the  bankbooks 
- for  a subtraction  activity.  Tell  them  to  pretend  to 

i withdraw  various  amounts  for  different  purposes, 
j subtracting  each  time  to  determine  how  much  is  left, 
f If  the  newspaper  advertisements  suggested  in 
' Activity  29,  page  346  (ads  of  sales  with  original 

price  and  sale  price  given)  are  available,  you  can 
now  have  the  children  find  by  subtraction  the  amount 
saved  by  buying  the  article  on  sale  instead  of  at  its 
original  price. 

I Helping  the  slow  learner 

Let  these  children  cut  out  pictures  of  food  and  paste 
ithe  pictures  on  a long,  narrow  strip  of  oaktag  to 
represent  the  food  in  the  school  cafeteria.  If  you  wish, 
ll  lists  of  foods  may  be  made  instead.  Label  each  pic- 
j ture  with  its  price.  Each  child  may  then  select  the 
I foods  he  wants  for  lunch,  writing  down  the  amounts 
fin  a column  on  his  paper  and  adding  to  find  the 
; total.  Each  one  should  have  a certain  amount  of  play 
money,  agreed  upon  in  advance.  From  this  amount 
I he  should  pay  his  bill  and  determine,  by  arranging 
1 ihis  money  on  his  desk,  what  he  has  left.  He  should 
I then  write  under  his  addition  computation  the  amount 
he  had  to  begin  with  and  the  amount  he  spent  and 
subtract  to  find  what  he  has  left.  The  coins  he  has 
left  and  the  answer  should  be  the  same.  If  he  has 
' any  difficulties,  these  should  be  diagnosed,  and  as 
! pmuch  help  as  necessary  given  through  the  use  of  real 
; iior  play  coins,  dramatizations,  and  review  of  ordinary 
; subtraction. 

84  Using  arithmetic 

lesson  Briefs  for  this  lesson  are  on  pages  85-86. 

^ Expanded  Notes  are  not  considered  necessary  for 
■ this  lesson. 

Checking  up 

5 Lesson  Briefs  for  this  lesson  are  on  page  86. 

y Expanded  Notes  are  not  considered  necessary  for 
H his  lesson. 

ii 

35  Keeping  skillful 


CHARTI  NG  THE  COURSE 

Problems 
involving 
subtraction 

The  simplest  problem  situations  in  arithmetic  involve  an 
action  (real  or  imagined)  that  is  additive,  subtractive, 
multiplicative,  or  divisive.  All  problem  situations  may 
be  analyzed  in  terms  of  one  of  these  four  fundamental 
types.  Up  to  this  point  problem  situations  in  Seeing 
Through  Arithmetic  4 have  been  restricted  not  only  to 
those  of  the  simplest  types,  but  also  to  the  simplest 
cases  of  those  types.  Attention  must  now  be  given  to 
the  analysis  of  certain  other  types  of  problem  situations. 
Pupils  who  have  not  been  previously  introduced  to 
three  important  types  of  problems  by  the  methods  of 
this  program  are  provided  with  full  explanations  on 
pages  86-94.  These  pages  provide  materials  for  a com- 
plete reteaching  of  these  types  for  children  who  have 
studied  them  in  earlier  books  of  this  arithmetic  pro- 
gram.* 

First  to  be  considered  are  situations  in  which  two 
different  groups  of  known  size  are  to  be  compared. 
The  question  is:  The  larger  group  contains  how  many 
more  objects  than  the  smaller?  Or,  alternatively,  the 
smaller  group  contains  how  many  fewer  objects  than 
the  larger?  No  action  is  immediately  evident  in  a situ- 
ation of  this  kind.  The  mode  of  attack  is,  first,  to  match 
or  pair  objects  in  the  two  groups  until  all  the  objects 
in  the  smaller  group  have  been  used.  The  members  of 
the  larger  group  that  are  thus  matched  may  then  be 
imagined  as  set  aside,  and  attention  may  be  focused 


esson  Briefs  for  this  lesson  ore  on  page  87. 
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expanded  Notes  are  not  considered  necessary  for 
his  lesson. 


*Numbers  in  Action,  by  Maurice  L.  Hartung,  Henry  Van  Engen, 
and  Catharine  Mahoney.  Scott,  Foresman  and  Company. 

Seeing  Through  Arithmetic  3,  by  Maurice  L.  Hartung,  Henry  Van 
Engen,  Lois  Knowles,  and  Catharine  Mahoney.  Scott,  Foresman 
and  Company. 
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on  the  remainder.  This  imagined  setting  aside  of  a part 
of  a group  suggests  the  use  of  the  process  of  subtraction 
in  solving  the  problem  W'ith  number  symbols.  An  expla- 
nation along  these  lines  is  given  on  pages  86  and  87  of 
Seeing  Through  Arithmetic  4. 

A second  type  of  problem  situation  to  be  reviev/ed  is 
one  in  v^hich  a group  of  unknown  size  is  added  to 
a group  of  known  size  to  produce  a new  group  whose 
size  is  also  known.  This  situation  is  additive  but  cannot 
be  solved  directly  by  addition  because  one  of  the  num- 
bers to  be  added  is  not  known.  For  example,  suppose 
the  problem  is  as  follows:  ‘‘Bill  had  11  model  cars.  He 
bought  some  more  cars  at  the  toy  store.  Then  he  hcKl 
14  model  cars.  How  many  model  cars  did  he  buy  at  the 
toy  store?"  Children  should  recognize  this  as  an  addi- 
tive situation  and  should  learn  to  write  the  equation 
11+H=14  to  represent  it.  Attention  may  then  be  di- 
rected to  finding  the  missing  number  in  this  equation. 
Pictures  in  the  book  show  that  a group  of  1 1 has  been 
set  aside,  and  this  should  make  clear  that  the  answer  is 
found  by  subtraction.  An  explanation  of  this  situation 
is  given  on  pages  88  and  89. 

A third  type  of  situation  to  be  reviewed  is  one  in 
which  a group  of  known  size  is  added  to  a group  of 
unknown  size  to  produce  a new  group  whose  size  is 
also  known.  This  situation  is  also  additive  and  is  quite 
similar  to  the  one  discussed  above.  In  this  case,  however, 
when  the  situation  is  expressed  in  arithmetical  symbols, 
an  equation  like  ■+15=41  is  obtained.  In  the  book, 
pictures  show  that  a group  of  15  has  been  set  aside, 
which  suggests  that  the  process  of  subtracting  15  from 
41  will  give  the  answer  to  the  original  problem.  An  ex- 
planation of  such  situations  is  given  on  pages  92  and  93. 

Finally,  problem  solving  often  requires  the  use  of 
certain  special  skills.  Among  these  are  the  ability  to 
round  off  numbers,  to  use  approximations,  and  to  com- 
pute mentally  by  a variety  of  ‘‘short  cuts."  Children 
who  understand  the  number  system  can  devise  various 
special  methods  of  computing  of  their  own.  They  need, 
however,  to  have  their  attention  called  to  the  variety 
of  possibilities  as  to  ways  of  obtaining  an  answer 
mentally.  Learning  experiences  for  these  general  pur- 
poses are  provided  by  pages  97-100  of  Seeing  Through 
Arithmetic  4. 

It  is  not  to  be  expected  that  all  children  will  quickly 
become  expert  in  mental  arithmetic.  On  the  other  hand, 
it  is  certain  that  few  pupils  will  use  such  methods  with- 
out being  taught  how  to  do  so. 


86-87  Exploring  problems 

lesson  Briefs  for  this  lesson  ore  on  pages  88-89. 

Overview 

So  far  four  problem  situations  have  been  reviewed — 
those  involving  additive  situations  (finding  the  sum), 
subtractive  situations  (finding  how  many  are  left), 
multiplicative  situations  (finding  the  product),  and 
divisive  situations  (finding  the  number  of  equal 
groups).  In  this  lesson  another  problem  situation  is 
retaught — finding  how  many  more  (or  fewer)  there 
are  in  one  group  than  another.  This  comparative  situ- 
ation is  usually  classified  as  a subtraction  problem 
because  it  is  solved  by  subtraction. 

From  now  on  in  this  book  new  types  of  problem 
situations  and  how  to  solve  them  will  be  presented 
under  a heading  entitled  “Exploring  problems.”  The 
pictorial  material  illustrating  the  problem  situation 
and  showing  the  child  how  to  make  the  equation  is 
labeled  “See.”  The  computation  necessary  for  finding 
the  missing  number  in  the  equation  is  labeled 
“Compute.” 

Note  that  in  Picture  C (page  86),  which  illustrates 
how  the  equation  is  obtained,  the  objects  to  be  imag- 
ined as  gone  are  dimmed  off.  It  is  important  in  this 
connection  that  the  children  understand  that  the  group 
imagined  as  removed  is  equal  to  the  smaller  group 
of  objects  being  compared. 

Page  87  provides  problems  to  solve.  Although 
most  of  them  are  of  the  new  type  of  problem  situa- 
tion, previously  studied  problem  situations  are  also 
included.  This  has  been  done  not  only  for  review 
purposes  but  also  to  make  sure  that  pupils  read  the 
problems  and  interpret  them,  instead  of  using  the 
same  type  of  equation  over  and  over  again  without 
giving  any  thought  to  the  meaning. 

Teaching  the  whole  class 

Page  86:  Before  beginning  the  work  in  the  book,  ii 
will  be  well  to  review  the  subtractive  situation  (how 
many  are  left)  that  the  children  already  know.  Ask  , 
the  children  to  make  up  simple  problems,  each  in 
volving  a subtractive  situation  in  which  part  of  f 
group  is  taken  away  from  the  whole  group.  Select  one 
of  the  children’s  problems,  and  ask  another  pupil  tc 
go  to  the  board,  write  the  equation  with  a screer 
or  square,  and  then  do  any  computation  that  may  b( 
necessary  to  find  the  answer.  Keep  the  work  on  th( 
board,  and  tell  the  children  that  they  are  going  t( 
study  a different  kind  of  problem  situation  that  ii 
solved  in  much  the  same  way. 

Next  ask  the  children  to  open  their  books  to  pag< 
86.  Ask  if  they  have  ever  been  to  a fair  or  in  i 
store  where  people  were  to  try  to  guess  the  numbe: 
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of  pieces  in  a jar  of  beans  or  corn.  Then  let  them  try 
to  guess  the  number  of  candy  sticks  and  lollipops 
: in  the  jars  in  Picture  A.  Tell  them  to  read  the  prob- 
I lem,  which  will  tell  the  number  of  lollipops  and  sticks 
' of  candy  there  are  in  the  jars.  Be  sure  they  understand 
that  they  are  not  expected  to  give  the  answer  to  either 
of  the  questions  in  the  problem  until  later.  Explain 
, that  first  they  will  find  out  how  many  more  candy 
sticks  were  sold  than  lollipops. 

Next  have  the  children  look  at  Picture  B.  Lead 
^ them  to  observe  that  all  the  lollipops  have  been  taken 
out  of  the  jar.  Ask  if  they  can  tell  from  the  picture 
i|  that  32  lollipops  were  in  the  jar  and  are  now  outside 
jjOf  it.  Lead  them  to  note  the  arrangement  of  3 tens 
Ifand  2.  Ask  them  if  they  can  tell  how  many  candy 
.sticks  have  been  taken  out  of  the  candy  stick  jar. 

I Direct  attention  to  the  fact  that  there  are  still  some 

I I candy  sticks  left  in  the  jar.  Then  discuss  the  matching 
I- of  sticks  with  lollipops  in  Picture  B.  Make  sure  pupils 
'understand  that  the  real  problem  now  is  to  find  how 
imany  of  the  45  candy  sticks  are  not  matched  with 
ithe  lollipops.  Have  them  look  at  Picture  B again  to 
[Isee  if  they  can  think  of  a way  to  find  how  many  candy 
j isticks  are  left  unmatched  inside  the  jar. 

1 Then  call  attention  to  Picture  C.  Work  for  the  idea 
' of  removing  the  matched  candy  sticks.  Direct  atten- 
1 tion  to  the  dimming  off  of  the  32  matched  candy  sticks 
i and  discuss  what  it  suggests.  Ask  the  children  what 
[removing  part  of  a group  should  make  them  think  of. 
[Then  call  attention  to  the  subtraction  equation  at  the 
''[right.  Discuss  the  equation  and  the  explanations. 

Ask  someone  to  write  the  work  in  computational 
[form  on  the  board  and  subtract.  When  he  has  fin- 
ished, have  the  class  look  at  the  computation  at  the 
bottom  of  the  page  in  the  book  and  discuss  the  first 
three  lines. 

Now  have  the  children  look  back  at  the  two  ques- 
itions  asked  in  the  problem  opposite  Picture  A.  Have 
them  read  aloud  the  sentences  at  the  bottom  of  the 
page  that  answer  these  questions.  Make  sure  the 
children  see  why  the  same  solution  can  answer  both 
[questions.  Tell  them  to  look  again  at  Picture  C and 
[notice  that  there  are  more  candy  sticks  than  lollipops. 
Also  have  them  look  at  Picture  C and  notice  that 
there  are  fewer  lollipops  than  candy  sticks.  It  would 
|ake  13  lollipops  in  the  empty  jar  to  match  the  candy 
^sticks  in  the  jar. 

Point  out,  too,  that  the  imagined  subtraction  took 
:andy  sticks  away  from  candy  sticks — not  lollipops 
flfrom  candy  sticks.  Once  the  matching  has  been  ac- 
^:omplished,  no  further  attention  need  be  paid  to  the 
1 smaller  group  in  either  the  equation  or  the  computa- 
tion. 


It  will  be  well  to  work  out  a simple  problem  of 
this  type  for  the  class  with  objects.  Let  the  chil- 
dren think  of  a problem  situation  using  numbers 
under  20  so  that  the  objects  can  easily  be  obtained. 
Then  use  the  real  objects  or  markers  representing 
those  in  the  problem.  (Have  these  on  hand  before 
the  lesson  begins.)  For  example,  a child’s  problem 
might  be  like  this:  “There  are  18  pencils  and  11 
erasers.  How  many  more  pencils  are  there  than 
erasers?”  Collect  18  pencils  and  11  erasers  and  put 
them  in  separate  groups  on  the  table  in  front  of  the 
class.  Ask  a child  to  come  to  the  table  and  show 
what  to  do  with  the  objects  to  solve  the  problem.  He 
should  line  up  the  18  pencils,  and  beside  them  line 
up  the  1 1 erasers.  Have  him  point  out,  then,  the  1 1 
pencils  that  match  the  11  erasers.  Ask  him  what  he 
should  do  next.  He  should  remove  the  11  pencils 
from  the  whole  group  of  18  pencils.  Let  him  count 
the  number  of  pencils  left,  and  ask  him  what  this 
shows  in  terms  of  pencils,  and,  then,  in  terms  of 
erasers.  Then  ask  him  to  put  on  the  board  numerals 
to  show  what  he  did.  He  should  first  write  the  equa- 
tion 18  — ll=a.  Have  him  explain  what  each  sym- 
bol (including  the  screen)  stands  for.  Then  have  him 
rewrite  these  numerals  in  computational  form  for 
subtraction.  The  answer  resulting  from  the  compu- 
tation should  be  the  same  as  the  remaining  number 
of  pencils  that  he  counted  before. 

Repeat  this  type  of  activity  as  many  times  as  neces- 
sary, and  give  different  children  turns  at  solving  prob- 
lems both  with  objects  and  then  on  the  board  by 
computation.  In  each  case  ask  how  many  fewer  there 
are  in  the  smaller  group  compared  with  the  larger 
group,  as  well  as  how  many  more  there  are  in  the 
larger  group. 

Page  87:  Discuss  Problem  A,  relating  the  equa- 
tion to  the  problem.  Let  a child  subtract  17  from  31 
at  the  board  to  get  the  answer.  Then  have  another 
pupil  answer  Problem  B.  Problems  C and  D may 
be  treated  orally,  too. 

Next  assign  Problems  E to  L as  written  work.  Di- 
rect the  children  to  write  each  equation  with  the 
screen  or  square,  do  the  computation,  and  then 
either  rewrite  the  equation  with  the  answer,  or,  if 
they  used  the  square,  insert  the  answer  inside  this 
square  in  their  equation.  Remind  the  children  that 
any  computation  involving  money  should  be  written 
with  the  dollar  sign  and  point.  Warn  them,  too,  that 
not  all  the  problems  in  the  set  are  of  the  same  type. 
Tell  them  that  some  of  the  problems  are  kinds  they 
have  met  earlier  and  that  they  should  think  about 
each  problem  carefully  to  see  what  kind  of  an  equa- 
tion to  make. 
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After  the  children  have  finished,  the  equations  and 
answers  may  be  verified  in  class.  The  problems  that 
seemed  to  give  the  children  trouble  should  be  dis- 
cussed. If  the  children  did  not  make  the  right  equa- 
tion, let  them  substitute  smaller  numbers  for  those 
in  the  problem  and  use  objects  to  show  what  hap- 
pened in  the  problem.  From  such  work  they  should 
see  what  kind  of  equation  the  problem  calls  for.  If 
their  computation  is  faulty,  find  out  whether  care- 
lessness or  lack  of  understanding  of  the  process  is 
the  cause. 

Providing  for  the  able  pupil 

Write  on  the  board  some  equations  that  stand  for 
subtractive  situations  (45  — 18=H,  for  example). 
Then  ask  the  able  pupils  to  write  two  different  types 
of  problems  that  fit  each  equation.  They  are  to  write 
the  computation  and  find  the  answer  to  each  problem 
they  make  up.  This  may  be  done  on  the  back  of  the 
paper.  The  problem  situations  they  describe  should 
be  those  in  which  part  of  a group  is  taken  from  the 
whole  group  and  those  in  which  two  groups  are  com- 
pared to  find  out  how  many  more  or  fewer  there  are 
in  one  group  than  in  another. 

Helping  the  slow  learner 

Put  two  different  groups  of  objects  on  a table  (such 
as  5 pieces  of  chalk,  12  erasers;  15  corks,  11  jacks; 
etc.).  Then  let  the  children  take  turns  making  up 
problems,  orally,  about  how  many  more  or  how 
many  fewer  there  are  in  one  group  than  in  the  other. 
When  a child  has  made  up  a problem,  let  him  call  on 
someone  else  to  use  the  objects,  solve  the  problem, 
and  then  write  on  the  board  the  equation  and  the 
computation  necessary  to  find  the  answer. 

88-90  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  poges  90-92. 

Overview 

Another  type  of  problem  situation — finding  how 
many  were  added  or  how  many  more  are  needed — 
is  presented  in  this  lesson.  Pictures  show  that  the 
action  of  the  problem  situation  is  that  of  combining 
and  that  the  resulting  equation  is  the  type  in  which 
the  number  to  be  added  is  missing  (ll-fB=14). 
Other  pictures  show  why  the  process  of  subtraction 
can  be  used  to  solve  the  equation.  The  developmental 
material  is  presented  in  two  parts.  “See”  shows  how  to 
get  the  equation,  and  “Compute”  shows  how  subtrac- 
tion solves  the  equation. 

Teaching  the  whole  class 

Page  88:  Since  the  first  problem  is  about  model  cars, 
you  might  begin  the  lesson  by  asking  the  boys  to  tell 
276  about  their  collection  of  model  cars.  Then  have  the 


children  open  their  books  to  page  88  and  read  Prob- 
lem A silently.  Tell  the  children  to  look  at  Picture  A, 
which  shows  the  1 1 model  cars  Bill  had  at  first.  Ex- 
plain that  the  large  1 1 at  the  right  stands  for  these 
11  cars.  Go  on  somewhat  like  this: 

Look  at  Picture  B.  What  new  thing  does  this  pic- 
ture show?  What  is  being  done  with  these  new 
cars?  When  a group  is  put  with  another  group, 
what  sign  do  you  write  in  the  equation  to  show 
what  is  happening?  Since  we  don’t  know  how 
many  new  model  cars  are  being  put  with  the  old 
ones,  we  have  to  put  a screen  after  the  plus  sign. 

Now  look  at  Picture  C.  How  many  model  cars 
are  shown?  Where  did  the  extra  cars  come  from? 
Does  this  number  agree  with  that  given  in  the 
problem?  Now  look  at  the  equation  beside  Picture 
C.  What  has  been  written  after  the  screen?  What 
does  it  stand  for? 

Now  we  must  use  the  numbers  in  the  equation 
to  compute  to  find  the  missing  numbers.  Should 
we  add?  Why  not?  Let’s  see  if  we  can  find  out  what 
we  must  do  to  get  the  missing  number.  Look  at 
Picture  D to  see  all  of  Bill’s  model  cars  again. 

Page  89:  Continue  by  asking  questions  similar  to 
these : 

What  does  the  sentence  opposite  Picture  E tell 
you  to  do?  Does  the  ring  around  some  of  the  cars 
in  Picture  E help  you  think  about  them?  The  large 
11  also  stands  for  the  number  of  cars  Bill  had  at 
first.  Let’s  go  on  to  Picture  F.  How  does  Picture 
F show  that  you  should  imagine  the  group  of  11 
cars  as  gone?  Remember  that  the  number  left  will 
show  the  number  of  new  model  cars  Bill  bought. 
Why  does  this  picture  make  you  think  of  subtract- 
ing? 

Look  at  the  computation.  The  14  stands  for  all 
the  model  cars  Bill  has  now.  The  11  stands  for  the 
cars  which  you  are  imagining  as  gone.  What  is  the 
answer  when  we  subtract?  Look  at  Picture  F 
again.  How  many  cars  are  in  strong  color?  Reac 
the  equation  and  what  is  said  about  it.  If  you  pu 
the  number  3 in  place  of  the  screen,  is  the  com 
plete  equation  correct?  Does  11 -\- 3=  14?  So  Bil 
bought  3 new  cars. 

The  new  Problem  A gives  the  children  a chance  tc 
apply  what  they  have  just  learned.  This  time  th( 
problem  is  of  the  “how  many  more  are  needed”  type 
Since  no  pictures  are  provided,  it  may  help  if  yoi 
demonstrate  the  problem’s  solution  by  using  pennies 
First  help  the  children  build  the  equation.  Then  le 
a child  show  the  subtractive  action  that  will  give  th< 
answer,  and  have  him  also  write  on  the  board  thfl 
computation  that  shows  this  action.  H 


For  the  remaining  problems  on  this  page,  talk 
about  the  situations,  and  call  on  pupils  to  explain  in 
each  case  why  one  number  can  be  subtracted  from 
the  other  to  find  the  answer. 

Page  90:  Before  the  children  begin  the  work,  it  may 
be  well  to  dramatize  several  more  problem  situations 
of  the  additive  type  being  taught  in  this  lesson.  For 
example,  let  one  child  take  several  objects  and  tell 
the  class  how  many  he  has.  Then  give  him  some  more 
objects.  Ask  him  how  many  objects  he  has  now  and 
tell  him  that  he  is  to  find  how  many  objects  you  gave 
him.  Suggest  that  he  put  all  his  objects  in  a group  on 
la  table  and  see  how  many  in  all  he  has  now.  Help 
him  to  see  that  to  find  how  many  objects  were  given 
!to  him,  he  should  remove  a group  of  objects  equal 
in  number  to  those  he  had  at  first.  Then  the  group 
that  is  left  will  be  the  number  you  gave  him.  Next 
help  him  to  show  in  writing  what  he  has  done  with 
the  objects.  First  he  should  write  the  equation  on  the 
board  to  show  the  problem  situation.  Then  he  should 
write  the  numbers  in  correct  computational  form. 

I After  the  children  have  worked  a few  problems 
jin  this  manner,  assign  Problems  D to  R as  written 
Ivork.  Tell  the  pupils  to  read  each  problem  silently  and 
[then  write  the  equation  with  a screen  or  square  for 
me  missing  number.  Next  they  are  to  write  the  fig- 
jjres  in  computational  form  and  compute  to  find  the 
lanswer.  Then  they  should  either  put  the  answer  in- 
jjide  the  square  of  the  equation  or  rewrite  it  with 
[the  answer  in  place  of  the  screen.  Problems  H,  I,  and 
jr  involve  different  kinds  of  problems.  Some  previ- 
lt)usly  taught  problem  types  are  always  included  in 
jjach  problem  set  so  that  the  children  will  not  fall 
iinto  the  habit  of  always  making  the  same  type  of 
jquation  without  thinking.  When  the  children  have 
bompleted  the  problems,  go  over  all  of  them  in  class 
]^>o  that  the  children  may  verify  their  work, 
providing  for  the  able  pupil 

An  activity  called  “Magic  Squares”  gives  practice  in 
jinding  how  many  more  are  needed.  It  also  gives  prac- 
;ice  in  column  addition.  The  objective  is  to  fill  in 
"Hissing  numbers  so  that  the  sum  for  each  horizontal 
^nd  vertical  row  will  be  the  same. 

; To  prepare  for  this  activity,  make  cards  for  the 
bhildren  to  copy  on  paper.  Rule  4"  x 6"  cards  into 
■ectangles  (four  rows  of  four  rectangles  each), 
j'^umbers  are  written  in  some  of  these  rectangles,  and 
;ome  of  them  are  left  blank.  The  numbers  are  to  be 
irranged  in  such  a way  that  when  the  blank  rec- 
angles  are  filled  in  by  the  children  and  added  to  the 
lumbers  given,  the  answers  for  every  row  will  be 
he  same,  vertically  as  well  as  horizontally.  It  will  be 
lecessary  to  fill  all  the  squares  in  one  of  the  rows 


with  numbers  to  show  what  the  sum  of  each  of  the 
rows  should  be.  Two  sample  cards  that  include  one- 
figure  and  two-figure  numbers  are  shown  below.  The 
top  rows  have  been  filled  in  here.  The  circled  num- 
bers are  the  numbers  that  should  be  omitted  from 
the  cards  made  for  the  child.  These  are  the  numbers 
he  is  to  find  and  insert  on  his  paper.  Perhaps  you  will 
want  to  begin  this  activity  with  an  easy  magic  square 
with  only  nine  squares  instead  of  sixteen. 


13 

9 

10 

15 

© 

16 

10 

16 

(D 

12 

(D 

14 

16 
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To  get  the  activity  under  way,  tell  the  child  to 
rule  his  paper  like  the  card  you  gave  him.  (Be  sure 
the  circled  numbers  on  the  sample  cards  shown  above 
are  not  included.)  Tell  him  to  write  in  the  rectangles 
on  his  paper  the  same  numbers  as  shown  on  his  card. 

Then  have  the  child  add  all  the  numbers  in  the  row 
that  is  filled  in.  Be  sure  he  understands  that  the  num- 
bers in  each  row  (down  and  across)  should  have 
the  same  sum  as  this  one  when  he  has  filled  in  all- of 
the  rectangles.  Suggest  that  he  first  find  the  sum  of 
the  three  numbers  in  the  rows  that  have  only  one 
number  missing.  Through  discussion  and  questions 
help  him  to  see  that  now  he  knows  the  sum  of  three 
numbers,  and  knows  the  sum  of  all  four  numbers, 
but  he  needs  to  find  out  what  the  fourth  number  is. 
He  has  a problem  of  the  “how  many  more  are 
needed”  type,  which  can  be  solved  by  subtraction. 

Another  activity  based  on  cards  with  a series  of 
pictures  showing  articles,  their  prices,  and  coins  will 
give  independent  practice  in  finding  how  much  more 
is  needed.  See  Activity  32,  page  348. 

Helping  the  slow  learner 

Children  who  have  difficulty  with  the  “how  many 
were  added”  type  of  problem  should  be  given  oppor- 
tunities to  dramatize  situations  of  this  type.  Small 
toys,  such  as  toy  autos,  airplanes,  blocks,  etc.,  should 
be  given  them  to  work  with.  The  children  can  work 
in  pairs,  a slow  learner  teamed  with  one  of  the  abler 
pupils.  The  slow  learner  can  select  a number  of  the 
toys,  and  his  partner  can  then  give  him  some  more, 
without  letting  him  know  how  many.  Then  the  first 
child  should  perform  the  actions  necessary  to  find  how 
many  were  added.  The  partner  can  verify  his  work. 

The  cards  made  for  Activity  28,  page  346  (ob- 
jects to  buy  and  their  price)  may  be  used  here.  Pupils 
may  work  in  groups  of  three.  Each  group  should 
select  a card  on  which  is  pasted  a picture  of  an  ar- 
ticle and  its  price.  The  children  may  pretend  it  is  the 
birthday  of  one  member  of  the  group,  and  each 
should  give  him  a small  amount  of  play  money.  Warn 
them  that  the  total  of  the  money  given  should  be  less 
than  the  price  of  the  article.  Each  child  should  then 
add  these  amounts  given  as  gifts  and  use  each  other’s 
totals  to  verify  the  addition.  Since  more  money  is 
needed  to  buy  the  article,  they  should  next  find  out 
how  much  is  needed, 

91  Looking  back 

Lesson  Briefs  for  this  lesson  are  on  pages  92-93. 

Overview 

In  this  lesson  children  learn  how  to  change  a unit 
278  of  measure  to  a smaller  unit  or  to  a larger  unit. 


They  learn  that  this  is  done  in  the  same  way  that 
multiplicative  and  divisive  problem  situations  are 
solved.  They  learn  why  they  should  multiply  to 
change  a unit  of  measure  to  a smaller  unit  and  why 
they  should  divide  to  change  to  a larger  unit. 

The  first  problem,  is  concerned  with  changing  a 
measure  to  a smaller  unit  (gallons  to  quarts),  and  an 
accompanying  illustration  shows  that  this  is  a case 
of  finding  the  total  when  equal  groups  are  combined 
(a  multiplicative  situation). 

In  the  second  problem  smaller  units  are  changed 
to  larger  units  (pints  to  quarts).  An  accompanying 
illustration  shows  that  here  the  problem  requires 
the  finding  of  the  number  of  equal  groups.  Knowing 
that  two  pints  are  equal  to  one  quart,  pupils  see  the 
pints  separated  into  groups  of  two  and  a quart 
matched  to  each  group.  Counting  the  number  of 
groups  gives  the  answer.  They  know  also  that  such 
separating  into  equal  groups  is  a divisive  situation. 

Other  problems  and  exercises  on  the  page  provide 
further  practice  in  changing  measures.  Children 
should  not  be  required  to  make  equations  unless  they 
show  evidence  of  merely  guessing  in  attempting  to 
solve  these  problems  and  exercises. 

Teaching  the  whole  class 

If  any  of  the  children  know  how  syrup  or  molasses 
is  made,  let  them  tell  the  class  about  it.  Then  call 
attention  to  Problem  A and  have  the  first  sentence 
labeled  “Think”  read  aloud.  Have  the  class  look  at 
Picture  A.  Point  out  that  it  shows  that  each  gallon  is 
equal  to  a group  of  4 quarts.  Have  the  second  state- 
ment read.  Ask  how  the  picture  shows  that  2 gallons 
are  equal  to  two  groups  of  4 quarts.  Ask  how  many 
two  groups  of  4 are.  Help  the  class  determine  that 
this  is  a multiplicative  situation.  Then  have  the  equa- 
tion read.  Point  out  that  this  is  just  another  way  of 
saying  two  groups  of  4.  Let  a pupil  read  the  last 
statement,  giving  the  missing  number.  To  verify  the 
answer,  have  another  pupil  count  the  number  of 
quarts  in  the  two  groups  shown  in  Picture  A. 

As  an  additional  activity,  have  two  children  dem- 
onstrate with  gallon  and  quart  bottles  (or  oaktag 
replicas)  the  solution  to  this  problem.  After  they 
have  matched  a group  of  4 quarts  to  each  gallon, 
they  should  combine  the  quarts  and  count  the  quarts 
in  the  total  group.  Ask  one  of  them  to  write  on  the 
board  the  equation  that  shows  how  to  solve  this 
problem.  Point  out  that  in  solving  this  problem  they 
had  to  go  from  a larger  unit  of  measure  to  a smaller 
unit. 

Next  ask  pupils  to  read  Problem  B.  Lead  them  tc 
notice  that  they  are  going  to  change  from  a smaller 
unit  of  measure  to  a larger  unit  of  measure.  Ask 


them  if  they  can  remember  how  many  pints  equal  1 
quart.  Then  have  a pupil  read  the  first  statement  after 
the  heading  “Think.”  Tell  pupils  to  look  at  Picture  B 
, to  see  that  each  group  of  2 pints  is  equal  to  1 quart. 
Tell  pupils  to  use  Picture  B,  too,  to  find  the  missing 
I number  in  the  second  statement.  Let  someone  read 
I the  equation  and  complete  it.  Help  pupils  to  see  that 
I once  they  have  found  how  many  groups  of  2 pints 
there  are,  it  is  only  a matter  of  matching  quarts  to  the 
i number  of  groups  to  get  the  answer  in  quarts.  Let 
: someone  finish  this  problem  by  reading  the  last  sen- 
' tence  and  supplying  the  missing  number.  Again  have 

Itwo  children  work  this  problem  by  using  quart  and 
pint  containers  (or  replicas)  to  show  what  happens. 

Discuss  Problem  C.  Use  a calendar  to  help  the 
children  get  the  idea  of  groups  of  7 days. 

The  slower  learners  may  need  to  use  a yardstick 
and  a foot  ruler  to  solve  Problem  D.  Ask  for  sugges- 
)!  tions  as  to  how  to  do  this.  One  way  would  be  to  first 
mark  off  the  27  feet  by  placing  the  foot  ruler  on 

I the  floor  27  times  and  marking  the  end  of  it  each 
time.  Then  help  the  children  recall  that  3 feet  equal 
1 yard.  Let  them  use  chalk  of  a different  color  to 
re-mark  every  third  foot  mark  to  indicate  3 feet  or  1 
I i yard.  In  that  way  they  can  see  how  many  groups 
I of  3 feet,  or  yards,  there  are.  Lead  them  to  see  that 
to  solve  the  problem  they  should  count  the  number 
I ' of  yards  there  are.  Help  them  see  that  what  they  did 
\r  was  to  divide  the  total  group  of  27  feet  into  groups 
. of  3 feet  and  that  this  is  a division  situation.  Let 
f someone  write  the  equation  on  the  board. 

I Problem  E might  be  worked  out  also  with  a ruler 
and  yardstick.  Discuss  Problem  F. 

1 Exercises  A to  V should  be  discussed  before  the 
I children  find  the  answers.  For  each  exercise  have  a 
1 1 pupil  tell  whether  a smaller  unit  of  measure  is  being 
i I changed  to  a larger  one  or  a larger  unit  is  being 
jj:  changed  to  a smaller  one.  Then  have  the  children  tell 
; whether  they  should  multiply  or  divide  to  get  the  an- 
1 1 swer.  When  this  has  been  done,  assign  the  exercises  as 
[ ! written  work.  Tell  pupils  to  write  the  letter  for  each 
III  and  the  answer.  If  they  have  any  trouble,  tell  them 
j,  they  should  make  an  equation  and  think  what  is  hap- 
ipening.  Provide  answers  and  discuss  the  exercises  that 
caused  the  most  trouble. 

I Providing  for  the  able  pupil 

! Additional  problems  on  the  reduction  of  measures 
may  be  provided  on  cards  and  used  as  suggested  in 
Activity  13,  page  337.  Be  sure  the  multiplication  and 
division  basic  facts  involved  do  not  go  beyond  the  36 
group. 

, Helping  the  slow  learner 

Slow  learners  may  have  difficulty  with  this  lesson 


because  they  do  not  remember  the  basic  equivalent 
measures.  To  help  them  recall  these,  have  pint,  quart, 
and  gallon  containers  available  and  let  pupils  fill 
them  with  dry  materials.  Also  let  them  work  with  a 
yardstick  and  ruler  to  find  the  equivalents.  A good 
look  at  a calendar  should  help  them  see  the  relation- 
ship between  number  of  days  and  number  of  weeks. 

You  might  also  let  them  make  posters  illustrating 
what  they  have  just  reviewed  about  rtieasures. 

92-94  Exploring  problems;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  94-96. 

Overview 

In  this  lesson  children  review  another  type  of  addi- 
tive situation  that  is  solved  by  the  process  of  subtrac- 
tion. This  is  a problem  situation  in  which  they  must 
find  the  number  of  items  to  begin  with  when  the 
number  of  items  added  and  the  number  of  items  re- 
sulting are  known.  The  reteaching  material  is  pre- 
sented under  the  two  headings  “See”  and  “Com- 
pute,” with  illustrations  that  show  how  to  build  the 
proper  equation  and  why  the  process  of  subtraction 
is  used  to  find  the  missing  number.  On  page  94, 
practice  problems  are  provided,  including  some  of 
the  previously  studied  problem  situations. 

Teaching  the  whole  class 

Page  92:  Some  children  collect  and  trade  cards  with 
pictures  on  them.  Before  you  start  to  work  with  this 
page,  give  the  children  an  opportunity  to  tell  about 
their  collections.  Then  say  something  like  this; 

Suppose  you  had  17  football  cards,  and  you  were 
given  11  more.  How  many  would  you  have? 

What  equation  should  1 write  on  the  board? 

[77  + 77  =■]  What  must  be  done  with  the  num- 
bers now?  Write  the  numbers  in  computational 
form,  Joan,  and  add  them. 

Now  let's  think  about  another  type  of  prob- 
lem. Suppose  you  had  23  football  cards  at  the 
beginning  of  last  week.  You  received  some  more 
during  the  week,  and  then  you  had  35  cards. 
Henry,  write  the  equation  for  this  problem  on  the 
board.  [23-\-m  = 35]  How  do  you  find  the  missing 
number  in  this  equation?  Look  at  page  89  if  you 
are  not  sure.  Now  write  the  numbers  in  computa- 
tional form  and  find  the  answer. 

Now  tell  the  pupils  to  open  their  books  to  page  92 
and  read  the  first  problem,  which  is  also  about  a boy 
who  had  trading  cards.  Then  ask: 

Is  this  problem  like  either  of  the  problems  we  did 
on  the  board?  How  is  it  different?  What  number 
don’t  we  know?  Look  at  Picture  A.  Can  you  tell 
how  many  cards  there  are?  So  when  we  start  to  279 
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write  our  equation,  what  must  we  write  first?  [■] 
What  does  it  stand  for? 

Call  on  a child  to  point  out  in  Picture  B the  15 
cards  Bill  gave  Jim.  Ask  the  class  what  sign  they 
should  use  to  indicate  that  a group  is  joining  another 
group.  Get  a child  to  explain  what  “+ 15”  stands  for. 

Now  have  the  pupils  look  at  Picture  C.  Explain 
that  this  picture  shows  the  total  number  of  cards 
Jim  had  after  Bill  gave  him  15.  Ask  how  they  can 
tell  quickly  that  he  had  41  cards.  (Pupils  should 
see  4 groups  of  ten  and  1.)  Have  them  look  at  the 
equation  to  see  what  else  has  been  put  there.  Have 
someone  explain  what  the  41  stands  for.  Ask  what 
is  the  task  at  hand  now.  Tell  the  children  that  the 
work  that  follows  will  show  them  how  to  find  the 
missing  number. 

Have  the  children  look  at  Picture  D and  discover 
that  it  shows  all  of  Jim’s  41  cards.  Tell  them  that  41 
will  be  used  to  find  the  missing  number. 

Page  93:  Continue  somewhat  as  follows: 

Why  is  a ring  put  around  15  cards  in  Picture  E? 
The  15  cards  inside  the  ring  might  be  the  cards 
Bill  gave  Jim.  [You  may  find  it  necessary  to  ex- 
plain that  for  the  present  purpose  any  group  of  15 
cards  could  be  ringed.  The  numerical  value  of  the 
group  of  15  is  important;  the  exact  identity  of  the 
group  is  not.]  What  does  the  large  15  stand  for? 

Now  look  at  Picture  F.  Why  should  the  15  cards 
be  thought  of  as  gone?  How  does  the  picture  sug- 
gest that  the  15  cards  are  gone?  The  number  of 
cards  left  are  those  Jim  had  at  first.  When  we 
imagine  part  of  a group  as  gone  from  a total 
group,  what  should  this  make  us  think  of?  [Sub- 
traction] 

Relate  the  computational  form  opposite  Picture  F 
to  the  picture.  Have  someone  read  aloud  the  material 
under  Picture  F.  Ask  him  to  subtract  to  verify  the 
work  in  the  book.  Then  have  the  equation  read  with 
the  correct  numeral  inserted. 

For  new  Problem  A,  have  the  children  read  the 
problem  and  discuss  the  equation.  Have  someone 
subtract  35  from  82  on  the  board.  Problems  B and 
C should  be  discussed,  too. 

Page  94:  Tell  the  pupils  to  solve  Problems  D to  M. 
They  are  to  do  three  things  for  each  problem:  write 
the  equation  that  tells  the  story  of  the  problem;  put 
the  numbers  in  computational  form  and  compute; 
then  rewrite  the  equation,  supplying  the  missing 
number.  Caution  the  children  that  not  all  of  these 
problems  are  the  same  type. 

When  everyone  has  finished,  have  some  of  the 
pupils  put  on  the  board  their  solutions  for  problems 
that  caused  trouble.  Allow  each  pupil  to  discuss  and 


justify  his  equation  and  computation.  The  others  may 
correct  their  solutions  from  the  work  put  on  the 
board.  Then  ask  a pupil  to  read  aloud  the  statement 
beside  the  flag. 

For  the  first  block  of  exercises  (A  to  F)  in  the 
“Keeping  skillful”  section,  call  on  pupils  to  tell 
whether  they  should  add  or  subtract  to  get  each  an- 
swer. Then  have  them  do  the  necessary  computation 
and  write  each  answer  beside  its  identifying  letter. 
For  the  second  block  of  exercises  (A  to  R),  have  the 
children  give  the  answers  orally.  These  exercises  may 
also  be  used  for  written  work. 

Providing  for  the  able  pupil 

Cards  with  problems  for  which  children  must  find 
how  many  things  there  were  to  begin  with  may  be 
prepared  for  use  as  independent  work.  See  Activity 
13,  page  337. 

Helping  the  slow  learner 

Slow  learners  may  experience  difficulty  with  prob- 
lems in  which  they  must  find  how  many  there  were 
to  begin  with.  They  should  be  given  many  oppor- 
tunities to  dramatize  such  problem  situations  with 
objects.  For  example,  let  children  work  in  pairs.  (An 
able  child  might  be  paired  with  a slower  child.) 
Each  pair  needs  a box  of  objects  (shell  macaroni, 
stones,  jacks,  corn,  corks,  etc.)  and  a cloth  about 
12  inches  square. 

One  child  will  take  a handful  of  objects  (without 
knowing  how  many)  and  put  them  under  the  cloth. 
The  other  child  will  then  take  a group  of  objects  out 
of  the  box  and  count  them.  He  will  put  these  on  top 
of  the  cloth.  Then  one  of  the  children  will  remove  the 
cloth  so  that  all  of  the  objects  fall  into  one  group.  One 
of  the  children  will  count  all  of  the  objects.  Tell  them 
to  find  out  how  many  objects  were  put  under  the 
cloth.  This  they  can  do,  of  course,  by  removing  the 
known  group  from  the  total  group  and  counting  the 
remainder.  The  children  should  then  write  an  equa- 
tion to  tell  what  happened  and  compute  to  find  the 
answer. 

95-96  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  96-98. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

97  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  98-99. 

Overview 

On  this  page  the  children  begin  to  distinguish  be- 
tween situations  that  require  an  exact  answer  and 


situations  that  require  approximations  only.  They 
also  develop  judgment  about  rounding  off  numbers 
and  quantities  and  using  approximate  measurements. 

Teaching  the  whole  class 

To  begin  the  lesson,  let  the  pupils  discuss  occasions 
when  an  approximate  answer  will  do  just  as  well  as, 
if  not  better  than,  an  exact  answer.  Suggest  the  fol- 
lowing situation  as  one  example.  Suppose  several 
grades  are  giving  a party  together,  and  a decision 
must  be  made  about  where  to  hold  the  party  (in  a 
small  room,  such  as  a classroom,  or  in  a much  larger 
space,  such  as  the  gymnasium).  Would  it  be  neces- 
sary to  know  exactly  how  many  children  were  going 
to  be  present,  or  would  it  be  all  right  to  know  about 
how  many  would  be  there?  Tell  the  children  that  this 
“nearly  right”  answer  is  called  “approximate.” 

I Another  example  you  might  use  is  estimating  a 
quantity.  For  example,  say:  “Suppose  you  have  30 
I packages  to  tie  with  ribbon,  and  you  know  that  the 
largest  package  will  take  about  32  inches  of  ribbon. 

I i About  how  many  yards  of  ribbon  will  you  need?” 
I (About  30  yd.,  since  32  in.  = approximately  1 yd.) 
Let  the  children  suggest  other  situations  where  it  is 
[sufficient  to  know  only  an  approximate  quantity;  and 
then  ask  for  examples  of  occasions  when  an  exact 
answer  is  required. 

You  also  may  find  it  helpful  to  use  the  following 
activity.  Mark  off  a long  strip  of  wrapping  paper  into 
j foot  units,  as  shown  below: 

I foot  I foot  I Foot  Ifoot  I foot  I foot 

I a 3 5 6 7 

'This  can  be  placed  on  the  chalkboard  or  on  the  bulle- 
tin board.  Cut  pieces  of  string  of  various  lengths  for 
|he  children  to  measure  to  the  nearest  foot.  Have 
pieces  that  measure  slightly  beyond  or  not  quite  to 
iFoot  marks,  beyond  or  not  quite  to  half-foot  marks, 
ind  pieces  that  measure  exactly  a foot.  Measuring  the 
: litrings  against  the  strip  of  paper  will  help  the  chil- 
'liren  get  the  idea  of  rounding  off. 

The  use  of  a number  line  like  the  one  in  the  next 
I polumn  can  help  children  visualize  whether  a number, 
[ iuch  as  13,  is  neafer  10  or  20. 

The  problems  on  page  97  provide  material  for 
: introducing  these  ideas  concerning  approximations. 
1 They  also  help  point  up  some  of  the  variations  that 
f.  )ccur  in  approximating  answers, 
j *age  97:  Tell  pupils  to  read  the  statement  after  the 
b leading  “Thinking  straight.”  Have  them  read  what 
I.  lue  and  Ann  said  in  Picture  A.  Then  have  them 
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read  Problem  A and  answer  the  question.  Have  them 
read  Question  B and  answer  it.  If  a child  disagrees, 
give  him  an  opportunity  to  justify  his  opinion. 

Tell  them  to  look  at  Picture  B and  read  what  Don 
and  Bill  said.  Have  them  read  Problem  C and  fill  in 
the  number  where  the  screen  appears. 

The  remainder  of  the  work  on  this  page  should  be 
done  orally.  Permit  discussion  of  each  answer.  Call 
attention  to  the  fact  that  for  some  problems  a num- 
ber should  be  rounded  off  to  a smaller  number  and 
for  others  a larger  number  should  be  used.  (For 
example,  for  Problem  G,  “80  apples”  is  the  better 
answer;  while  for  Problem  J it  is  better  to  use  the 
larger  approximation.) 

Providing  for  the  able  pupil 

Let  the  children  use  round  numbers  to  express  the 
seating  capacity  of  the  school  auditorium,  the  number 
of  pupils  enrolled,  etc.  You  will  need  to  provide  the 
actual  figures. 

You  may  also  provide  selected  data,  such  as  small 
population  figures,  distances,  etc.,  and  ask  the  chil- 
dren to  express  the  amounts  given  in  round  numbers. 
(Be  careful  to  select  numbers  that  can  be  easily  com- 
prehended by  the  children.)  In  each  case,  tell  pupils 
the  unit  they  are  to  round  to — for  example,  to  the 
nearest  thousand  for  population  figures. 

Helping  the  slow  learner 

Advertisements  from  newspapers,  showing  grocery 
prices,  etc.,  can  be  used.  Ask  the  pupils  to  round 
these  prices  to  the  nearest  dime. 

Use  other  advertisements  to  provide  experience  in 
rounding  off  prices  to  the  nearest  dollar.  The  children 
may  cut  the  advertisements  from  the  paper  and  paste 
them  on  cards,  identifying  each  card  with  a letter. 
Tell  the  children  to  pretend  that  they  are  going  to  buy 
each  article.  They  are  to  write,  in  round  numbers, 
how  much  money  they  would  need  to  buy  each 
article.  You  may  need  to  remind  them  that,  since  they 
are  buying  the  article  and  must  have  enough  money 
to  pay  for  it,  they  must  round  off  the  price  to  the 
next  higher  dollar. 

The  same  cards  may  be  used  for  another  activity. 
This  time  the  children  should  pretend  that  they  are 
only  pricing  the  articles.  They  do  not  intend  to  buy 
them.  They  should  express  the  price  to  the  nearest 
dollar,  and  they  may  round  off  each  price  to  either 
the  next  higher  or  next  lower  dollar.  Children  may 
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carry  on  this  activity  in  groups,  or  it  may  be  used  for 
written  work. 


98-100  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  100-102. 

Overview 

The  work  on  page  98  provides  for  review  of  mental 
calculation  with  two-figure  numbers.  On  pages  99  and 
100  the  work  is  extended  to  three-figure  numbers. 

Slow  pupils  may  not  be  able  to  proceed  beyond 
page  98,  and  they  should  not  be  required  to  do  so  if 
they  are  having  difficulty  in  mentally  computing  with 
two-figure  numbers.  The  mental  addition  of  three- 
figure  numbers  on  page  99,  followed  by  the  mental 
subtraction  of  three-figure  numbers  on  page  100,  is 
intended  for  the  better  students  only. 

Teaching  the  whoie  ciass 

The  child’s  interest  in  experimenting  with  mental 
computation  may  be  aroused  by  making  a game  of  it. 
Do  not  try  to  enforce  any  standard  of  achievement, 
or  push  any  child  beyond  his  capacity.  Let  pairs  of 
children  act  out  the  situations  pictured,  and  encour- 
age the  able  students  to  invent  other  problems  to 
dramatize.  Refer  to  mental  computation  as  a “short 
cut,”  since  most  children  will  find  this  idea  appealing. 

The  difference  between  computing  with  pencil  and 
paper  and  computing  “in  one’s  head”  should  be  care- 
fully explained  and  discussed.  The  fact  that  in  mental 
calculation  the  starting  point  is  usually  with  the  large 
part  of  the  numeral,  rather  than  the  small  part,  may 
seem  strange  to  the  children,  but  remind  them  that 
the  larger  amount  was  also  the  starting  point  for 
counting  money.  To  begin  with  the  largest  amount 
possible  is  really  the  only  general  direction  that  can 
be  given.  There  are  no  “rules”  in  mental  calculation, 
although  there  are  several  tricks  that  may  be  applied. 
For  example,  in  an  addition  example  such  as  84+69, 
some  children  may  want  to  change  both  numerals  to 
the  nearest  easily  manageable  unit.  They  may  think: 
80+70=150;  150+4=154;  154-1  = 153.  Other 
children  may  follow  the  plan  of  changing  only  one 
of  the  numerals  to  be  computed.  They  will  think: 
84  + 70  = 154;  154—1  = 153.  Furthermore,  the  near- 
est “easily  manageable  unit,”  in  a particular  situation, 
will  not  be  the  same  for  each  child.  The  majority  of 
children  will  find  numerals  ending  in  “0”  preferable, 
but  a few  children  may  find  numerals  ending  in  “5” 
equally  convenient. 

In  subtraction  situations  there  are  two  possible 
changes  to  be  considered:  making  the  last  figure  of 
each  numeral  the  same  (as  Jane  did  in  Picture  D on 


page  98)  or  the  method  followed  by  Ann  in  Picture 
C on  page  98 — changing  one  numeral  to  make  it  end 
in  zero.  (Note  that  both  changes  may  be  either  up- 
ward or  downward;  Ann  changed  38  to  30  and  sub- 
sequently had  to  subtract  8 more  from  the  remainder. 
If  she  had  changed  38  to  40,  she  would  have  been 
obliged  to  add  2 to  the  remainder.) 

The  children  will  show  great  variety  in  their  ability 
to  calculate  mentally.  Ingenious  pupils  will  discover 
ingenious  ways  of  arriving  at  an  answer.  Others  may 
need  to  make  written  notations  of  partial  answers  to 
assist  them  in  arriving  at  a final  answer.  They  should 
be  permitted  to  do  so. 

One  fact  about  the  nature  of  subtraction,  which 
children  may  stumble  upon  in  this  type  of  activity 
and  which  therefore  may  require  explanation,  is  that 
if  the  same  amount  is  either  added  to  or  subtracted 
from  both  numbers  before  one  is  subtracted  from 
the  other,  the  answer  will  remain  unaffected,  since 
the  difference  between  the  two  numbers  has  not  been 
changed.  For  example,  in  the  problem  27  — 12  = 15, 
if  3 is  added  to  each  number,  the  answer  will  be  un- 
affected: (27  + 3)-(12  + 3)  = 30- 15  = 15.  If  2 k 
subtracted  from  each  number,  the  answer  will  also 
be  unaffected:  (27-2)— (12-2)  =25-10=15. 
This  observation  can  be  made  only  about  subtraction, 
and  only  then  if  both  numbers  in  a subtraction  prob- 
lem are  changed  in  exactly  the  same  way.  If  only 
one  number  is  changed,  the  final  answer  will  have  tc 
be  adjusted  to  refiect  the  change. 

Page  98:  Write  57  + 64  on  the  chalkboard.  Let  om 
boy  pretend  to  be  Don  and  another  Bob  and  have 
them  read  aloud  the  conversation  in  Picture  A.  Ask 
someone  to  explain  why  Bob  added  7 and  4 and  thei 
added  1 1 to  his  first  total.  Draw  attention  to  the  fac 
that  Bob  changed  both  numbers  before  computing 
Ask  the  pupils  if  Bob’s  computation  is  correct  ane 
tell  them  that,  as  the  scenes  are  read,  they  are  t( 
verify  the  answers  that  are  given.  (Allow  slowe 
learners  to  make  penciled  notes. ) 

Let  another  pair  of  boys  read  the  conversation  ii 
Picture  B while  the  other  children  participate  b; 
reading  Question  A and  answering  it.  Ask  the  chil 
dren  if  they  can  think  of  other  ways  to  solve  thi 
problem  mentally  (for  example,  60+57=117 
117+4=121;  65  + 50=115,  115-1+7  = 115+- 
= 121;  65  + 55  = 120,  120-1+2  = 120+1  = 121) 
Discuss  the  various  ways  that  have  been  suggested 
and  ask  which  way  seems  easiest.  (The  children  maMI 
not  agree.  They  should  understand  that  any  way  tha|| 
works  well  or  seems  easy  to  them  is  a good  way,  an|| 
that  what  may  seem  like  a good  way  to  one  persollj 
will  not  necessarily  seem  like  a good  way  to  another.  H 


Next  write  84  — 38  on  the  chalkboard,  and  let  two 
girls  read  the  conversation  in  Picture  C.  Have  the 
children  answer  Question  B.  Let  another  pair  of  girls 
read  the  conversation  in  Picture  D,  and  have  one  of 
the  children  answer  the  first  question  in  Problem  C. 
(Encourage  as  many  children  as  possible  to  answer 
the  last  question  in  Problem  C and  have  the  others 
verify  the  computation  suggested.  Those  who  need 
to  may  use  a pencil.)  Direct  attention  to  Problem  D 
and  write  50  — 28  on  the  board.  Let  a child  read  the 
problem  and  the  partial  solution  and  let  another  child 
explain  whether  2 must  be  added  to  or  subtracted 
Ifrom  20  to  complete  the  problem.  Have  him  justify 
his  explanation.  Let  another  child  try  the  method  sug- 
gested in  Problem  E.  When  he  has  given  the  answer 
to  58  — 28,  let  the  class  decide  upon  the  next  step. 

The  exercises  at  the  bottom  of  the  page  may  be 
acted  out  by  pairs  of  children  before  the  rest  of  the 
class.  Encourage  pupils  to  find  several  different  ways 
of  arriving  at  each  solution  by  mental  computation. 
I Page  99:  Before  beginning  this  work  with  the  able 
pupils,  get  the  slower  learners  started  on  an  activity 
based  on  page  98.  Write  several  addition  and  subtrac- 
tion exercises  on  the  board,  using  two-figure  nu- 
merals only,  and  let  the  slower  pupils  pair  off  and 
begin  w'orking  these  out.  Tell  them  that,  if  they  need 
to,  they  may  use  pencil  and  paper  to  keep  track  of 
partial  answers  as  they  go  along.  Then  start  a pair 
3f  the  more  able  students  on  Picture  A,  page  99. 
iLreat  this  page  just  as  you  did  page  98.  When  the 
Children  are  well  started,  they  will  be  able  to  carry 
bn  while  you  return  to  the  slower  pupils. 

Page  1 00:  Let  able  students  work  out  the  subtrac- 
jtion  problems  and  exercises  on  this  page  just  as  they 
did  the  addition  situations  presented  on  page  99.  Let 
;he  slower  pupils  continue  with  two-figure  numerals. 

Providing  for  the  able  pupil 

|i  Able  students  will  enjoy  playing  “Cork  Drop” 
Uee  Activity  11,  page  336),  using  three-figure  nu- 
merals on  the  corks,  and  keeping  score  by  adding 
mentally.  One  player  should  act  as  a “checker,”  to 
.verify  the  scores. 

ifelping  the  slow  learner 

ifhe  game  of  “Cork  Drop”  (see  Activity  11,  page 
|336)  may  be  geared  to  the  level  of  the  slow  learner 
!)y  confining  the  numerals  on  the  corks  to  two  figures 
|ind  allowing  plenty  of  time  for  scoring. 

101  Using  arithmetic 

esson  Briefs  for  this  lesson  ore  on  pages  102-103. 

expanded  Notes  are  not  considered  necessary  for 
his  lesson. 


In  the  Seeing  Through  Arithmetic  program  pupils  are 
introduced  to  all  of  the  addition  and  subtraction  basic 
facts  by  the  middle  of  Grade  3.  By  the  end  of  that 
grade  they  have  also  been  introduced  to  the  multipli- 
cation basic  facts  with  products  through  36  and  the 
corresponding  division  basic  facts  with  dividends 
through  36.  All  of  these  facts  have  been  reviewed  in 
Seeing  Through  Arithmetic  4.  By  the  middle  of  Grade 
4,  all  pupils  should  be  introduced  to  the  remaining 
multiplication  basic  facts  with  products  from  40  to  81 
and  to  the  corresponding  division  basic  facts.  This  is 
done  on  pages  102-117.  With  this  organization  for 
learning,  adequate  time  (at  least  a half  year)  remains 
in  Grade  4 for  pupils  to  practice  recalling  and  apply- 
ing these  basic  facts. 

In  learning  the  multiplication  basic  facts  through 
the  study  of  concrete  situations,  the  pupil  must  first 
observe  that  equal  groups  are  to  be  combined.  He 
must  note  the  number  of  objects  in  each  group  and  the 
number  of  equal  groups.  Finally,  he  must  find  out  how 
many  objects  are  in  the  product,  or  combined  groups. 

When  the  product  is  a number  as  large  as  40  or  more, 
the  process  of  counting  them  one  by  one  is  laborious 
and  subject  to  error.  Consequently,  in  Seeing  Through 
Arithmetic  4 the  final  step  is  accomplished  not  by  mere 
counting  but  by  using  the  principles  of  grouping  ac- 
cording to  the  number  system.  Thus  groups  of  ten  are 
identified  and  their  number  determined  to  arrive  quick- 
ly at  the  tens’  figure  in  the  product. 

In  learning  the  division  basic  facts  for  dividends  as 
large  as  40  or  more,  the  situation  is  reversed.  Here  the  283 
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first  task  is  to  perceive  how  many  objects  are  in  the 
original,  or  dividend,  group.  In  this  book,  objects  are 
shown  arranged  in  rows  of  ten,  and  thus  the  tens' 
figure  in  the  dividend  may  be  easily  determined.  There- 
after the  problem  is  to  discover  how  many  groups  of  a 
specified  size  can  be  made  out  of  the  dividend.  When 
children  learn  the  division  basic  facts  by  seeing  groups 
divided  into  subgroups,  and  then  enumerating  these 
subgroups,  they  understand  the  nature  of  the  process. 
Motivation  for  learning  the  facts  can  be  established, 
and  demands  on  pure  memory  reduced.  In  Seeing 
Through  Arithmetic  4 every  multiplication  and  division 
basic  fact  with  a product  or  a dividend  from  40  to  81  is 
introduced  pictorially  by  the  methods  outlined  above. 


1 02- 1 04  Movi n g forward 

Lesson  Briefs  for  this  lesson  are  on  pages  103-105. 

Overview 

The  multiplication  basic  facts  for  the  40,  42,  45,  48, 
and  49  groups  (products  of  40,  42,  45,  48,  and  49) 
are  introduced  in  this  lesson.  All  of  the  facts  are 
illustrated  by  pictures  of  objects  arranged  in  equal 
rows.  The  rows  are  to  be  viewed  separately  at  first 
and  then  as  combined  into  one  group.  Since  the  rows 
can  be  viewed  both  horizontally  and  vertically,  each 
picture  illustrates  two  multiplication  basic  facts,  each 
the  reverse  of  the  other.  In  Picture  A,  page  102, 
5X8  = 40  and  8X5=40  are  shown.  Rings  are  used 
to  enable  the  children  to  see  the  product  quickly.  Pu- 
pils should  understand  that  since  each  ring  encloses 
ten  objects,  they  can  quickly  count  the  groups  of  ten 
and  the  single  objects  to  determine  the  total.  Their 
knowledge  of  the  number  system  makes  it  possible 
for  them  to  identify  the  number  immediately. 

Page  104  provides  problem  situations  whose  solu- 
tions require  knowledge  of  the  new  basic  facts.  The 
exercises  at  the  bottom  of  the  page  will  help  you  find 
out  how  much  each  child  has  achieved. 

Teaching  the  whole  class 

You  might  begin  this  work  by  helping  the  children 
recall  how  the  numbers  36,  35,  32,  28,  27,  25,  24, 
21,  20,  etc.,  are  made  by  multiplying.  Let  the  children 
take  turns  in  giving  the  basic  facts  for  some  of  these 
groups.  Also,  if  some  of  the  children  have  made 
multiplication  practice  cards  arranged  by  “tables” 
(see  Activity  21,  page  340)  and  think  they  can  say 
the  “tables”  for  the  facts  through  36,  let  them  do  so. 
Refer  also  to  the  multiplication  fact  chart  if  the  class 
made  a permanent  one  (see  Activity  24,  page  342). 
Let  one  of  the  slower  learners  use  it,  pointing  to  the 


groups  and  the  answers  as  he  “multiplies.”  Point  out 
that  there  are  still  some  unfilled  squares,  although  not 
many.  Tell  the  children  that  they  will  be  able  to  fill 
in  some  more  squares  after  they  have  completed  this 
lesson. 

As  a challenge  to  the  more  able  pupils,  you  might 
ask  them  to  figure  out  what  number  should  come  next 
in  the  “5”  row  on  the  multiplication  chart.  Some  of 
them  will  see  that  the  numbers  in  the  squares  increase 
by  five  each  time  and  will  be  able  to  give  the  correct 
answer,  40.  Be  sure  they  think  of  40  as  the  product  of 
8X5.  These  pupils  will  probably  then  want  to  give 
the  number  for  the  last  square.  Suggest  to  the  class 
that  they  turn  to  page  102,  where  they  will  learn  how 
to  make  the  numbers  40,  42,  45,  48,  and  49  by 
multiplying. 

Page  102:  Ask  the  children  to  recall  how  the  pic 
tures  in  their  books  showed  the  multiplication  basic 
facts  for  groups  through  36.  The  children  shoulc 
remember  that  objects  were  shown  in  rows  and  were 
thought  of  first  in  separate  rows  and  then  as  com 
bined  into  one  large  group.  They  should  remember 
too,  that  they  could  view  the  rows  of  objects  in  twe 
ways,  and  that  each  picture  showed  two  facts. 

Ask  the  children  to  cover  the  text  on  the  page  anc 
decide  which  facts  the  two  movies  show.  In  discuss 
ing  the  first  scene  of  Movie  A,  get  the  children  tc 
see  that,  viewed  one  way,  there  are  5 rows  of  1 
shells;  viewed  the  other  way,  there  are  8 rows  of  ‘ 
shells.  Have  the  pupils  look  at  the  second  scene  t( 
discover  the  total  when  the  rows  are  all  combined 
Help  them  recall  that  each  ring  encircles  ten  shells 
consequently,  the  second  scene  shows  4 tens,  or  40 
Help  them  make  the  generalized  statements  that  ! 
eights  equal  40,  8 fives  equal  40,  5X8  = 40,  am 
8X5=40.  To  verify  what  they  have  discovered,  le 
them  uncover  the  right  side  of  the  page  and  tak 
turns  reading  and  completing  the  statements. 

You  might  also  let  one  of  the  able  pupils  find  th 
square  on  the  multiplication  chart  in  which  the  sec 
ond  40  (the  product  of  5X8)  can  be  placed. 

Treat  Movie  B in  the  same  way,  and  then  have  th 
new  products  put  on  the  chart  in  the  proper  places. 

Page  103:  Adapt  the  procedures  suggested  for  pag 
102  to  the  material  on  this  page. 

Page  1 04:  Let  the  children  discover  that  for  Movi  i 
E only  one  fact  is  shown.  Be  sure  they  understand 
why.  H 

Problems  A to  D may  be  treated  orally.  If  objectW 
are  available,  it  might  be  well  to  let  the  slower  child 
dren  use  them  to  demonstrate  the  solutions.  Thed 
have  them  find  the  movie  in  the  lesson  that  showfl 
the  basic  fact  involved  in  each  problem.  d 


For  Exercises  A to  I,  have  the  children  do  the  fol- 
ilowing  for  each  equation:  write  the  equation  with  its 
answer;  write  the  fact  in  another  way;  show  the  fact 
by  a “picture”  (dots,  circles,  triangles,  X’s,  etc.);  and 
write  the  related  fact  in  equation  form.  (There  will 
be  no  related  fact  for  E.)  A sample  answer  might 
look  like  this: 


8fiVes=«/o 


In  discussing  these  exercises,  focus  attention  on 
which  number  in  each  equation  stands  for  the  num- 
t)er  of  groups  and  which  stands  for  the  size  of  the 
groups.  If  necessary,  have  the  children  refer  to  the 
pictures  to  make  these  distinctions.  For  example,  in 
Exercise  A,  reference  to  Movie  D (looking  at  the 
horizontal  groups)  shows  them  that  the  numeral  at 
the  left  of  the  times  sign  [6]  stands  for  the  number 
of  groups,  and  the  numeral  at  the  right  [8]  stands  for 
the  number  in  each  group. 

The  computational  form  of  the  basic  facts  in  Ex- 
ercises A to  I has  not  been  shown,  but  you  may  wish 
to  have  the  children  write  them  in  this  form.  (When 
the  children  write  the  facts  in  computational  form, 
[they  may  use  either  numeral  as  the  multiplier.) 
jStrictly  speaking,  the  computational  form  of  multipli- 
cation is  not  needed  with  the  basic  facts.  But  since 
this  form  appears  in  achievement  tests,  it  is  well  to 
|)ring  it  to  the  children’s  attention.  You  might  write 
the  computational  form  for  Exercise  A on  the  board 
and  let  the  children  refer  to  it  for  guidance. 

I Exercises  A to  J may  be  used  for  oral  work.  For 
|Exercises  A to  E,  ask  the  children  to  give  the  equation 
land  supply  the  answer. 

Providing  for  the  able  pupil 

Activities  18  and  27  may  now  be  extended  to  include 
,he  multiplication  basic  facts  through  the  49  group. 
5ee  pages  339  and  345  for  complete  details. 

’ If  the  practice  cards  for  Activity  19  were  used  in 
Reviewing  the  multiplication  basic  facts  through  the 
group,  new  cards  may  be  added  to  the  pack  for 
[he  number  groups  from  40  to  49.  See  page  340. 

! If  the  children  have  been  constructing  multipli- 
cation “tables,”  as  suggested  in  Activity  20,  page  340, 
et  them  put  the  newly  learned  facts  in  appropriate 
‘tables.” 

Activity  21,  page  340,  may  also  be  extended  to 
nclude  the  basic  facts  with  products  from  40  to  49. 


Helping  the  slow  learner 

Multiplication  basic  fact  practice  cards  may  be  made 
for  the  facts  that  cause  trouble  in  the  40  to  49  groups. 

See  Activity  5,  page  332,  for  description. 

The  graph-paper  squares  suggested  in  Activity  22, 
page  341,  may  help  the  slower  pupils  to  visualize  the 
multiplication  basic  facts  for  the  40  to  49  groups. 

A “football  game”  can  be  used  to  give  the  children 
practice  in  reviewing  the  multiplication  basic  facts 
through  the  49  group.  See  Activity  25,  page  343. 

Activity  23,  the  “Hundreds’  Board,”  described  on 
page  341,  may  also  be  used  to  give  children  practice 
on  the  multiplication  basic  facts. 

105-107  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  105-107. 

Overview 

The  numbers  that  the  children  saw  being  made  by 
the  combining  of  equal  groups  in  the  last  lesson 
(40,  42,  45,  48,  and  49)  are  now  shown  being  sep- 
arated into  equal  groups.  In  this  way  children  learn 
the  division  basic  facts  for  dividends  of  40,  42,  45, 

48,  and  49.  These  are  the  first  new  division  basic 
facts  presented  in  this  book. 

Two-scene  or  three-scene  movies  are  used  to  illus- 
trate these  basic  facts.  The  first  scene  shows  the  total 
number  of  objects.  Since  these  pictures  involve  large 
numbers  of  objects  that  would  be  hard  to  count,  the 
objects  are  always  arranged  in  rows  of  ten.  By  count- 
ing the  number  of  tens  and  any  single  objects  left 
over,  children  can  quickly  find  out  the  total  number 
pictured  (the  dividend  in  the  abstract  fact).  The 
second  (and  third)  scene  shows  this  total  group  sep- 
arated into  equal  groups  of  a certain  number.  Rings 
show  these  equal  groups.  By  counting  or  “seeing” 
the  number  of  objects  within  one  group,  children 
determine  the  size  of  the  equal  groups  (the  divisor 
in  the  abstract  basic  fact),  and  by  counting  these 
groups,  they  find  the  number  of  equal  groups  into 
which  the  total  group  can  be  separated  (the  answer 
or  quotient  in  the  abstract  basic  fact). 

On  page  105  the  division  basic  facts  for  the  40  and 
49  groups  are  introduced.  On  page  106  the  42  and 
45  groups  are  presented.  On  page  107  the  basic  facts 
for  the  48  group  are  presented,  and  some  of  the  facts 
just  taught  are  used  in  problems.  Additional  exercises 
are  provided  for  checking  the  children’s  achievement 
and  their  familiarity  with  the  various  ways  of  ex- 
pressing the  basic  facts. 

Teaching  the  whole  class 

Page  105:  Have  a pupil  read  the  statement  after  the 
heading  “Moving  forward.”  Lead  the  class  to  see  that  285 
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they  will  be  learning  more  about  the  numbers  they 
have  just  studied. 

Call  attention,  then,  to  the  first  scene  of  Movie  A, 
Ask  the  pupils  to  find  out  how  many  bells  there  are 
in  the  top  horizontal  row.  When  the  children  find  that 
there  are  ten  bells,  ask  them  how  many  rows  of  ten 
bells  there  are  and  how  many  bells  are  shown  in  all. 
Have  the  first  statement  read  to  verify  what  they 
found. 

Next  call  attention  to  the  second  scene  of  Movie 
A and  draw  attention  to  the  rings  around  groups  of 
bells.  Get  the  children  to  see  that  there  are  8 bells 
in  each  group.  Suggest  that  such  separation  should 
make  them  think  of  division.  Then  direct  attention 
to  the  text  at  the  right  and  have  it  read  aloud.  Scene 
2 of  Movie  A will  help  pupils  find  the  missing 
numbers. 

In  discussing  Scene  3,  point  out  that  these  are 
the  same  bells,  arranged  in  the  same  rows.  This 
time  they  have  been  separated  by  rings  into  equal 
groups  of  another  size.  Have  the  children  find  out 
the  size  of  the  groups  and  how  many  groups  there 
are.  Then  let  them  take  turns  in  reading  and  com- 
pleting the  statements  at  the  right  of  the  picture. 

Direct  attention  to  Scene  1 of  Movie  B.  Help  the 
children  see  that  there  are  only  4 rows  of  10  jacks. 
The  fifth  row  has  only  9 jacks.  They  should  see  im- 
mediately that  the  number  represented  is  49.  Lead 
them  to  see  that  in  Scene  2 the  49  jacks  have  been 
separated  into  equal  groups  of  7 each.  Have  them 
determine  the  number  of  equal  groups.  They  can 
then  use  the  information  they  have  gained  to  supply 
the  missing  numbers  in  the  statements  at  the  right 
of  the  movie.  To  help  the  children  see  that  there  is 
only  one  division  basic  fact  for  the  49  group,  let 
them  try  to  separate  49  objects  into  other  equal 
groups. 

Page  106:  Teach  this  page  in  the  same  way  you 
taught  page  105. 

Page  107:  Adapt  the  procedures  used  for  pages 
105  and  106  to  the  movie  and  text  on  this  page. 

If  the  pupils  have  boxes  of  objects,  you  might 
let  two  children  demonstrate  the  basic  facts  just 
studied  by  manipulating  the  objects.  They  can  sepa- 
rate the  groups  into  smaller  equal  groups  by  moving 
the  objects  apart.  Have  the  other  children  write  in 
equation  form  the  basic  facts  that  have  been  demon- 
strated. If  you  wish,  you  may  also  ask  them  to  write 
the  facts  in  computational  form. 

Activity  27  (described  on  page  345)  may  be 
adapted  and  used  here  to  emphasize  what  the  chil- 
dren have  just  studied.  For  this  activity  prepare 
286  sheets  of  paper  on  which  equal  rows  of  X’s  have 


been  made  whose  totals  number  40,  42,  45,  48, 
and  49,  respectively.  Give  each  child  two  sheets  for 
each  number  group  and  tell  him  to  circle  the  smaller 
equal  groups  into  which  the  total  group  can  be  sep- 
arated. Then  he  should  write,  in  equation  and  compu- 
tational form,  the  basic  fact  illustrated. 

For  Problems  A to  D you  may  want  to  use  objects 
and  let  the  children  show  the  divisive  action.  For 
Problems  C and  D provide  pennies,  if  you  can.  Then 
have  the  children  write  the  proper  equation  for  each 
problem  and  supply  the  answers. 

In  working  with  Exercises  A to  I,  have  the  children 
first  find  the  movie  that  shows  each  fact  and  then 
give  the  answer.  Question  the  children  also  as  to 
which  numeral  stands  for  the  size  of  the  groups  and 
which  for  the  number  of  equal  groups.  Help  them 
see  that  in  each  case  they  are  finding  the  number  of 
equal  groups  into  which  the  original  group  can  be 
divided. 

Exercises  A to  J may  be  used  orally.  For  A to  E, 
ask  the  children  to  give  the  equation  and  the  answer. 

Providing  for  the  able  pupil 

Activities  18  and  27,  pages  339  and  345,  may  be 
adapted  to  the  division  basic  facts.  See  the  sugges- 
tions in  the  last  paragraph  of  the  activity  description. 

Practice  cards  arranged  by  number  groups  may  be 
made  for  the  division  basic  facts  just  studied.  See 
Activity  19,  page  340. 

Division  tables  may  be  made,  as  suggested  in 
Activity  20,  page  340. 

Practice  cards  arranged  by  tables  as  suggested 
in  Activity  21,  page  340,  may  be  another  activity. 

The  game  called  “All-in-a-row”  may  be  used.  Pre- 
pare master  cards  and  the  small  basic  fact  cards  for 
the  basic  facts  through  the  49  group.  See  Activity 
26,  page  344. 

Helping  the  slow  learner 

Individual  division  practice  cards,  similar  to  thost 
described  in  Activity  5,  page  332,  may  be  used  tc 
help  the  children  eliminate  any  difficulties  with  tht 
division  basic  facts  just  studied. 

If  the  multiplication  basic  fact  chart  suggested  ir 
Activity  24  has  been  made  and  is  available  in  the 
classroom,  show  the  slow  learners  how  to  use  it  tc 
find  any  of  the  new  division  facts  they  may  want  tc 
look  up.  See  suggestions  on  page  342.  j i 

108  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  107-108. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


109  Side  trip 

Lesson  Briefs  for  this  lesson  ore  on  pages  108-109. 

Expanded  Notes  (other  than  a suggestion  for  able 
pupils)  are  not  considered  necessary  for  this  lesson. 

Providing  for  the  able  pupil 

Crossword  puzzles  are  fun  for  children  and  can  pro- 
vide practice  on  number  ideas.  Activity  30,  page  347, 
shows  two  samples  of  such  puzzles. 

110-113  Movi  n g forward 

jLesson  Briefs  for  this  lesson  ore  on  pages  109-111. 

ipverview 

This  lesson  completes  the  teaching  of  the  basic  multi- 
plication facts.  Procedures  used  for  teaching  are  the 
Same  as  those  used  heretofore,  namely:  facts  are 
pictorialized  in  two-scene  movies;  objects  in  the 
pictures  are  arranged  in  equal  rows  that  may  be 
Viewed  either  horizontally  or  vertically,  thus  making 
jt  possible  to  teach  two  basic  facts  (each  the  reverse 
of  the  other)  with  the  same  movie;  in  the  second 
scene,  rings  are  used  around  groups  of  10  to  make 
lit  easy  to  identify  the  size  of  the  total  group.  All 
|(he  facts  for  the  54,  56,  63,  64,  72,  and  81  groups  are 
presented  in  this  way.  When  the  lesson  has  been 
[finished,  the  first  block  of  practice  on  page  113  may 
‘be  used  to  evaluate  the  pupils’  mastery  of  these  basic 
facts. 

jteaching  the  whole  class 

||*age  1 1 0:  Ask  the  children  to  recall  the  multiplica- 
tion basic  facts  that  make  40,  42,  45,  48,  and  49. 
iLet  them  use  any  means  they  want  to  show  that  they 
ilcnow  these  facts.  Help  them  recall  that  two-scene 
Inovies  were  used  to  illustrate  these  facts  in  the  book. 
Remind  the  children  how  the  objects  were  arranged 
in  equal  rows  that  could  be  viewed  in  two  ways), 
ind  also  recall  the  purpose  of  the  rings  in  the  second 
icene.  If  the  multiplication  chart  (Activity  24,  page 
142)  is  on  display,  point  out  the  fact  that  there  are 
i )nly  a few  unfilled  spaces.  Have  the  children  open 
heir  books  to  page  110  and  read  the  statement 
)pposite  the  heading  “Moving  forward.”  Then  use 
Movies  A and  B,  which  illustrate  6 X 9 = 54,  9 X 6 = 54, 
'X8  = 56,  8X7  = 56,  and  the  procedures  suggested 
or  page  102  (Expanded  Notes  on  page  284). 

Page  111:  For  this  page  adapt  the  procedures  sug- 
gested for  page  102  (see  page  284  of  this  guide- 
took). 

Page  112:  For  Movies  E and  F let  the  children 
liscover  that  only  one  fact  is  shown  for  each.  Be 
ure  they  understand  why.  Continue  to  use  the  pro- 


cedures that  have  been  used  in  teaching  the  preceding 
pages. 

Page  113:  For  the  remaining  work  on  multiplica- 
tion on  the  top  half  of  this  page,  adapt  the  procedures 
suggested  for  the  problems  and  exercises  on  page  104 
(Expanded  Notes,  page  284). 

Now  that  all  the  multiplication  basic  facts  have 
been  presented,  a good  way  to  draw  all  the  facts 
together  is  to  use  the  class  multiplication  chart 
(Activity  24,  page  342).  All  the  blank  spaces  should 
have  been  filled  in  as  the  new  facts  were  learned. 

Have  children  take  turns  using  the  chart  in  saying 
the  basic  facts.  Assign  one  of  the  numbers  in  the 
top  row  to  a child  and  have  him  say  the  facts,  using 
as  multipliers  the  numbers  in  the  first  vertical  column 
at  the  left.  For  example,  for  the  top  number  7,  the 
child  should  multiply  7 by  each  of  the  numbers  in 
the  first  vertical  column,  giving  the  product  that  is 
shown  in  the  space  under  the  7 column  and  in  the 
horizontal  row  to  the  right  of  the  number  that  is  the 
multiplier.  The  more  able  children  will  probably  see 
that  the  product  increases  by  seven  each  time  the 
multiplier  changes,  and  that  each  time  they  go  on  to 
a larger  multiplier  7 is  added  to  the  previous  product. 
Encourage  such  generalizations. 

Note  that  this  activity  does  not  involve  memory 
work,  since  the  children  can  complete  any  basic  fact 
by  reading  the  answer  that  is  already  provided. 
However,  it  is  a means  of  helping  them  arrive  at 
generalizations  about  the  multiplication  basic  facts 
and  see  the  facts  as  part  of  an  orderly  system. 

Use  the  “Keeping  skillful”  exercises  on  this  page 
as  a separate  lesson.  The  first  block  of  work.  Exercises 
A to  E,  may  be  handled  orally.  The  second  block  of 
work.  Exercises  A to  L,  may  be  used  as  both  oral 
and  written  work.  The  children  should  write  the 
third  block  of  work.  Exercises  A to  L,  in  computa- 
tional form,  choose  the  correct  process,  and  compute 
to  find  the  answer. 

Providing  for  the  able  pupil 

If  the  children  have  been  using  Activities  18  (page 

339) ,  19  (page  340),  20  (page  340),  and  21  (page 

340)  to  learn  and  review  the  multiplication  basic 
facts,  let  them  include  the  new  multiplication  basic 
facts. 

Helping  the  slow  learner 

Activities  5 (page  332),  21  (page  340),  22  (page 

341) ,  and  25  (page  343),  if  previously  used,  may 
now  be  extended  to  include  the  new  multiplication 
basic  facts. 

Master  cards  that  include  the  new  facts  may  be 
made  for  “All-in-a-row.”  See  details  for  making  the 
cards  and  playing  the  game  in  Activity  26,  page  344.  287 
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114-117  Movi n g forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  112-114. 

Overview 

This  lesson  completes  the  teaching  of  the  division 
basic  facts.  Three-scene  (or  two-scene)  movies  are 
used  again  to  pictorialize  the  facts.  The  first  scene 
shows  the  total  group,  with  the  objects  arranged  in 
rows  of  ten  and  single  objects,  making  identification 
of  the  group  easy.  In  the  second  and  third  scenes 
equal  groups  are  ringed  to  suggest  separation,  or 
division.  Each  basic  fact  for  the  54,  56,  63,  64,  72, 
and  81  groups  is  pictorialized  in  this  way.  To  in- 
ventory the  children’s  mastery  of  these  facts,  a block 
of  practice  is  provided  at  the  end  of  the  lesson  (the 
first  block  of  exercises  on  page  117). 

Teaching  the  whole  class 

Page  114:  Let  a pupil  read  aloud  the  statement 
after  the  heading,  “Moving  forward.”  Point  out  to 
the  pupils  that  they  are  going  to  learn  more  about  the 
numbers  they  have  just  studied. 

Help  the  children  recall  that  when  they  studied 
division  basic  facts  before,  the  pictures  showed  objects 
arranged  in  rows  of  ten  (sometimes  with  extra  single 
objects)  so  they  could  find  the  number  in  the  original 
group  easily.  Then,  in  other  pictures  they  saw  this 
group  separated  by  rings  into  equal  groups  of  a 
certain  size.  Have  them  look  over  Movie  A to  see 
if  this  procedure  is  used  here.  Get  them  to  say  the 
number  of  objects  in  the  total  group,  the  smaller 
equal  groups  into  which  it  is  divided,  and  the  num- 
ber of  these  groups.  Continue  by  adapting  the  pro- 
cedures suggested  for  page  105  (Expanded  Notes, 
page  285). 

Page  115:  Adapt  the  procedures  suggested  for 
page  105  (Expanded  Notes,  page  285)  to  the  pictures 
and  text  on  this  page. 

Page  116:  Adapt  the  procedures  used  with  the 
first  two  pages  of  this  lesson  to  the  material  on  this 
page. 

Page  117:  Apply  the  procedures  suggested  for  the 
problems  and  exercises  on  page  107  (Expanded  Notes, 
page  286). 

This  lesson  completes  not  only  the  presentation  of 
the  division  basic  facts,  but  also  the  presentation  of 
all  basic  facts.  As  with  the  multiplication  basic  facts, 
the  class  chart  (Activity  24,  page  342)  may  be  used 
to  review  all  the  division  basic  facts.  Show  the  chil- 
dren how  to  use  the  chart. 

A number  line  chart  can  be  used  to  review  all  the 
multiplication  and  division  basic  facts  through  81 
and  to  see  their  relationships.  This  activity  can  be  a 
288  class  project,  and  a permanent  chart  can  be  prepared 


for  display  in  the  classroom.  (An  illustration  of  part 
of  such  a chart  is  shown  below.  When  the  chart  is 
completed,  it  should  show  all  the  multiplication  and 
division  basic  facts  through  the  81  group.) 

To  start  the  activity,  show  the  class  the  chart  with 
just  the  numbers  (no  circles  or  basic  facts)  written  in. 
Ask  them  to  find  the  first  number  for  which  a multi- 
plication fact  can  be  given  (4).  Circle  this  number 
and  call  for  a volunteer  to  give  the  multiplication  fact 
and  the  division  fact.  Let  the  pupil  write  the  two  facts 
under  the  4,  writing  the  multiplication  fact  first.  Con- 
tinue by  asking  for  the  next  number  for  which  multi- 
plication and  division  basic  facts  can  be  given  and 
have  these  facts  written  under  the  number.  A portion 
of  the  number  line  chart  might  look  like  this: 
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Providing  for  the  able  pupil 

If  Activity  20,  page  340,  and  Activity  21,  page  340 
have  been  used,  they  may  be  extended  to  include  th( 
new  basic  facts. 

Helping  the  »low  learner 

Activity  5,  page  332,  may  be  used  to  help  the  chil 
dren  eliminate  individual  difficulties  with  any  of  th( 
division  basic  facts  just  studied.  I 

Activity  25,  the  “football  game,”  may  be  adapteJ 
to  provide  practice  in  the  division  basic  facts.  Sel 
page  343. 

117  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  pages  114-115. 

Expanded  Notes  are  not  considered  necessary  fo 
this  lesson. 


118-119  Moving  forward 

. Lesson  Briefs  for  this  lesson  ore  on  poges  115-116. 

^ Teaching  the  whole  class 

1 Remind  the  children  that  they  have  been  studying 
i'  numbers  that  can  be  divided  into  equal  groups.  As 
j ' an  example,  let  them  pretend  someone  has  81  marbles 
I'  and  ask  into  how  many  groups  of  9 these  marbles 
can  be  divided.  Then  go  on  to  explain  that  there  are 
'■  many  numbers  that  they  have  not  tried  to  divide  as 
yet  (23,  for  example).  Give  a child  23  objects  and 
::  let  him,  in  view  of  the  class,  try  in  various  ways  to 
I separate  these  objects  into  equal  groups  with  no 
remainder.  If  enough  objects  are  available,  other 
children  may  wish  to  experiment  with  other  numbers 
li  (11,  17,  41,  etc.) 

Page  1 1 8:  Ask  the  children  to  read  the  statement 
: at  the  top  of  page  118.  Then  have  someone  read  the 
I' text  beside  Picture  A,  using  the  picture  to  find  the 
i|  missing  numbers.  Proceed  somewhat  as  follows: 
j How  many  blocks  are  in  the  picture?  How  many 

are  in  each  group?  Are  these  groups  equal?  How 
i many  groups  of  blocks  are  there?  Are  any  blocks 
I left  over? 

\ Direct  attention  to  Picture  B and  its  text.  Have 
;the  children  read  the  first  sentence  and  examine  the 
picture  to  make  sure  that  25  blocks  are  shown.  (They 
can  see  that  one  extra  block  has  been  added  to  the 
24  that  were  shown  in  Picture  A.)  Have  them  read 
1 the  second  sentence  in  the  text  and  supply  the 
[,  missing  number.  Ask  someone  to  answer  the  question 
I jthat  follows.  Then  have  the  children  read  the  next 
sentence.  Be  sure  they  know  the  meaning  of  the 
Iword  remainder  and  understand  why  it  is  used  here. 
Have  them  read  the  equation. 

! Continue  in  the  same  way  for  Pictures  C and  D. 
|Be  sure  the  children  use  each  picture  to  determine 
■ the  number  of  groups  and  the  remainder.  Work  for 
jan  understanding  of  the  fact  that  the  remainder  is 
always  smaller  than  the  divisor.  Be  sure  the  pupils 
• understand  that  if  the  remainder  were  not  smaller, 

[ jthere  would  be  at  least  one  other  equal  group. 

' ’ Page  1 19:  Exercises  A to  I can  be  used  for  either 
j/jvritten  or  oral  work.  Have  the  children  work  these 
Jtsxercises  first  according  to  the  directions  in  the  book. 

' Then  you  might  have  them  take  turns  giving  the 
Sijiuotients  and  saying  “no  remainder”  if  there  is  none; 
J:f  there  is  a remainder,  telling  what  it  is.  For  exam- 
ple, in  Exercise  A the  child  would  say:  “7  and  no 
femainder,  7 and  1 remainder,  7 and  2 remainder, 
and  3 remainder,  8 and  no  remainder,  8 and  1 
' emainder,  8 and  2 remainder,  8 and  3 remainder, 
M and  no  remainder.” 


If  it  seems  desirable,  the  exercises  can  be  done 
orally  first  and  then  written.  If  the  children  write 
the  exercises,  they  should  list  first  the  numbers  (with 
quotients)  that  can  be  divided  without  remainders; 
then  the  quotients  and  remainders  for  those  that  have 
remainders,  using  “rm.”  for  remainder.  For  A,  their 
papers  should  read:  A 28-7,  32-8,  36-9,  7-1  rm., 

7-2  rm.,  7-3  rm.,  etc. 

For  the  second  block  of  examples  for  practice, 
the  children  can  simply  write  “yes”  or  “no”  after  the 
labeling  letter  on  their  papers,  or  they  can  take  turns 
answering  orally. 

The  third  block  of  examples  for  practice  can  also 
be  done  orally;  but  if  this  seems  unnecessary,  use 
it  as  a written  exercise.  Have  the  children  write  each 
equation  and  put  the  missing  numbers  where  the 
screens  are. 

When  all  the  practice  has  been  completed  and  the 
answers  verified,  ask  a pupil  to  tell  in  his  own  words 
what  has  been  learned  in  this  lesson.  Then  let  some- 
one read  the  lesson  summary  beside  the  red  flag. 

Providing  for  the  able  pupil 

Ask  these  pupils  to  examine  each  exercise  in  the  last 
block  of  practice  on  page  119  and  for  each  one  to 
write  the  next  smaller  numeral  that  can  be  divided 
evenly  by  the  divisor  given.  For  Exercise  A,  for 
example,  they  would  write  25;  for  Exercise  B,  49; 
and  so  on. 

You  might  also  prepare  a set  of  cards,  each  of 
which  shows  a numeral  from  11  to  25.  Hold  up  a 
card  (13,  for  example)  and  ask  if  any  number  can 
be  divided  into  it  without  leaving  a remainder.  When 
the  pupils  have  determined  that  13  cannot  be  divided 
by  any  number  (except  the  number  1,  of  course) 
without  leaving  a remainder,  ask  what  the  remainder 
will  be  when  13  is  divided  by  2,  3,  4,  5,  and  6.  A 
chart  that  summarizes  all  the  division  basic  facts 
through  the  81  group  should  be  made.  See  Activity 
33,  page  349. 

Helping  the  slow  learner 

If  the  slow  learners  have  difficulty  with  the  practice 
work  offered  on  page  119,  they  should  be  permitted 
to  use  objects.  Their  understanding  of  this  lesson  will 
be  greatly  increased  if  they  have  some  experience 
with  making  equal  groups  and  actually  seeing  the 
number  of  objects  left  over  in  some  situations.  Have 
them  divide  objects  (15,  for  example)  into  equal 
groups  in  as  many  different  ways  as  possible  and 
note  in  each  case  whether  or  not  there  is  a remainder. 

A worksheet  arranged  like  the  one  shown  below 
provides  practice  in  recognizing  numbers  that  can 
be  divided  without  remainders.  Ask  the  children  to 
use  circles  to  show  numbers  that  can  be  divided  by  289 
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6 without  a remainder.  Then  have  them  use  squares 
to  show  numbers  that  can  be  divided  by  7 without  a 
remainder.  Do  the  same  for  8 and  9,  using  other 
methods  of  marking,  such  as  an  X over  the  figure  or 
a line  under  it.  The  worksheet  might  look  like  this 
when  the  children  have  completed  their  work: 
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If  you  wish,  a sheet  may  be  used  for  each  divisor. 
“Remainders,”  a game  for  practice  in  dividing 
numbers  with  remainders,  is  described  in  Activity  34, 
page  349. 


There  are  two  kinds  of  divisive  situations  in  arithmetic. 
In  both  situations  the  action  starts  with  a group  of 
objects  whose  number  is  known;  the  group,  then,  is 
separated  into  equal  subgroups.  In  one  of  the  situations 
the  number  of  objects  in  the  subgroup  is  known,  and 


the  number  of  such  groups  is  to  be  found.  This  is  the 
situation  that  has  been  used  in  Seeing  Through  Arith- 
metic 4 to  introduce  the  division  basic  facts.  Suppose, 
for  example,  that  a group  of  24  stamps  is  to  be  divided 
into  groups  of  3 stamps.  How  many  such  groups  can  be 
formed?  In  this  concrete  situation,  groups  of  3 stamps 
may  be  formed,  and  the  number  of  these  groups 
counted.  In  symbols,  this  situation  may  be  represented 
by  the  equation  74-^3=M. 

In  the  other  divisive  situation  the  number  of  objects 
in  each  subgroup  is  not  known,  but  the  number  of 
equal  groups  to  be  formed  is  known.  For  exampi 
suppose  the  24  stamps  are  to  be  divided  into  3 equal 
groups.  How  many  stamps  will  there  be  in  each  group 
In  this  situation  the  subgroups  cannot  be  formed  im 
mediately  because  the  number  of  objects  to  be  put 
in  each  group  is  not  known.  An  indirect  method  of 
operating  must  be  used.  In  symbols,  this  situation  may 
be  represented  by  the  equation  24 -^■=3.  Here  the 
screen,  or  symbol  for  the  unknown  number,  occurs  as 
the  divisor  and  thus  shows  that  an  indirect  method  of 
solution  must  be  found. 

In  the  concrete  situation  the  simplest  method  of  solu 
tion  is  to  take  the  stamps  one  by  one  and  put  them 
into  three  piles,  or  groups.  When  all  of  the  stamps  have 
been  so  distributed,  the  number  in  each  pile,  or  group 
may  be  found.  Careful  observation  of  this  action  show; 
that  3 stamps  are  used  in  each  “round."  In  other  words, 
instead  of  being  taken  one  by  one,  the  stamps  could  b 
taken  in  groups  of  three  and  then  distributed  one  b> 
one.  Seen  in  this  way,  the  original  situation  is  change^ 
to  one  of  the  type  first  discussed.  The  question  becomes 
again,  "How  many  groups  of  3 may  be  formed?”  Thu 
the  solution  of  the  first  equation,  24 3=®,  is  also  th( 
solution  of  the  equation  24^B  = 3. 

For  a good  many  years  the  teaching  of  arithmeti( 
emphasized  computation  with  number  symbols  anc 
neglected  the  analysis  of  situations  of  this  kind.  When 
however,  the  objective  of  understanding  or  insight  int< 
arithmetic  situations  becomes  dominant,  demonstration 
with  concrete  objects,  or  dramatizations  of  situations,  a 
the  same  time  become  a prominent  feature  of  method 
of  teaching.  When  this  is  true,  this  second  type  o 
situation  (called  “partitive  division")  must  be  demon 
strated  in  a manner  different  from  that  used  for  th 
first  type  (the  “quotitive”  or  “measurement"  type).  Thu 
it  happens  that  modern  objectives,  if  they  are  acceptei 
by  the  teacher,  force  attention  upon  a different  an 


distinctive  method  of  teaching  partitive  division.  Pages 
120-123  of  Seeing  Through  Arithmetic  4 provide  the 
teacher  v/ith  such  a method.  They  also  provide  the 
1 pupil  with  a set  of  learning  experiences  through  which 
e can  recognize  and  understand  problem  situations 
-that  involve  partitive  division  and  so  increase  his  power 
'^to  solve  problems. 


L- 120-1 23  Exploring  problems 

j; 

“ILesson  Briefs  for  this  lesson  are  on  pages  117-119. 

iTeaching  the  whole  class 

IChildren  who  have  used  the  Seeing  Through  Arith- 
'metic  program  will  have  encountered  work  on  parti- 
tive division  in  Grade  3.  For  these  pupils  this  lesson 
jean  serve  as  review.  Note,  however,  that  the  lesson 
jis  as  carefully  and  elaborately  developed  as  it  was 
in  Book  3.  Consequently,  the  children  who  are  meet- 
ing this  topic  for  the  first  time  will  not  be  at  a 
disadvantage. 

If  classroom  demonstration  of  partitive  division 
seems  desirable,  use  such  objects  as  pieces  of  chalk, 
aaper  clips,  beads,  small  blocks,  etc. 

I Page  120:  Let  any  pupils  who  have  stamp  collec- 
ions  tell  about  the  different  kinds  of  stamps  they 
lave  and  what  they  do  with  their  extra  stamps  (if, 
for  example,  they  give  them  to  friends  who  are  also 
:ollecting  stamps  or  if  they  trade  them).  Then  have 
' jveryone  look  at  page  120  to  see  what  Bob,  Dick,  and 
I fohn  are  going  to  do  with  24  stamps.  Have  the  pupils 
ead  the  problem,  but  explain  that  they  are  not 
! Expected  to  answer  the  question  until  later.  Let  a 
fhild  read  aloud  the  statement  after  the  short  arrow 
' ind  look  at  the  picture.  Draw  attention  to  the  red  24 
i l.nd  the  text  beside  it.  Tell  the  children  that  the  red 
'A  is  the  beginning  of  an  equation  that  will  describe 
yhat  the  problem  says. 

! Have  the  children  read  the  next  three  lines  of  text 
: nd  look  at  the  picture  to  see  what  is  happening.  Ask 
‘ omeone  to  explain  why  the  division  sign  is  followed 
y a screen  instead  of  a numeral.  Have  the  state- 
pent  opposite  the  equation  read  aloud. 

' Tell  the  children  to  read  the  text  opposite  Picture  C 
I nd  ask  what  has  happened  in  the  picture.  Call  atten- 
» ion  to  the  equation  and  let  a child  explain  the  mean- 
ing of  each  symbol. 

8 Page  121:  Have  the  children  read  the  sentence 
eside  Picture  D and  look  at  the  picture.  (Be  sure 
v liey  realize  that  these  stamps  are  the  same  stamps 
I;  iscussed  on  page  120.)  Next  direct  attention  to  the 
d Jxt  opposite  Picture  E and  to  the  group  of  three 

f 
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stamps  in  the  picture  that  have  a ring  around  them. 

Make  sure  everyone  understands  that  the  three 
stamps  are  the  group  that  is  taken  away  from  the  total 
supply  when  the  three  boys  each  take  one  stamp.  In 
other  words,  this  group  represents  the  first  round  of 
stamps  that  has  been  taken.  Continue  in  the  same  way 
with  Picture  F,  making  sure  everyone  understands 
that  the  ringed  group  of  three  represents  the  next 
round  of  shared  stamps. 

Now  call  attention  to  the  text  opposite  Picture  G 
and  ask  a child  to  read  it  aloud.  Direct  attention  to 
the  picture,  and  ask  someone  to  explain  why  the 
stamps  are  shown  in  groups  of  three.  Ask  why  the  24 
can  be  divided  by  3.  You  may  need  to  ask: 

Each  time  the  three  boys  took  one  stamp  apiece, 
they  removed  a group  of  how  many  from  the 
group  of  24?  How  many  groups  of  3 did  they 
remove? 

Page  1 22:  Have  the  children  read  the  first  sentence 
and  look  at  Picture  H.  Get  them  to  identify  one 
group  of  8 stamps  as  Bob’s,  the  second  group  as 
Dick’s,  and  the  third  group  as  John’s.  Then  have  the 
children  look  at  the  equation  and  read  the  accompa- 
nying text.  It  is  important  for  the  children  to  under- 
stand that  when  they  divide  the  24  by  the  3,  the 
numeral  3 represents  a group  of  3 stamps,  and  that 
these  3 stamps  are  the  group  of  stamps  that  were 
taken  away  each  time  the  boys  took  1 apiece.  Discuss 
Picture  I and  the  accompanying  text  and  equation. 

Let  a child  read  the  equation,  supplying  the  missing 
number.  Then  ask  the  class  to  read  the  problem  on 
page  120  again  and  to  answer  the  question. 

Work  through  Problem  A with  the  class.  In  dis- 
cussing the  equation,  make  sure  the  children  under- 
stand why  the  screen  follows  the  division  sign.  After 
this  problem  has  been  discussed,  all  the  children  who 
feel  ready  to  proceed  by  themselves  should  work  the 
rest  of  the  problems  on  this  page  without  help. 

Page  123:  If  possible,  the  children  should  work 
Problems  D to  M without  assistance.  Tell  them  to 
read  the  problem,  decide  what  sort  of  situation  is 
presented,  write  the  proper  equation  with  a screen 
(or  square),  and  find  the  answer.  Let  the  children 
discover  that  Problem  G is  different  from  the  other 
problems  in  the  set. 

Both  blocks  of  Exercises  A to  J in  “Keeping  skill- 
ful” may  be  used  as  oral  work.  Then,  if  there  is  time, 
they  may  be  used  as  written  exercises. 

Providing  for  the  able  pupil 

Activity  13,  “Problem  Cards,”  described  on  page  337, 
may  be  used  for  able  students.  Be  sure  that  a consid- 
erable number  of  the  cards  contain  problems  of  the 
partitive  division  type.  The  able  students  are  to  select  291 
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three  such  cards  and  work  the  problems  as  described 
in  Activity  13.  Note  that  the  major  objective  of  this 
activity  is  to  make  sure  that  these  pupils  can  distin- 
guish between  problems  requiring  them  to  find  the 
size  of  the  group  and  those  requiring  them  to  find  the 
number  of  groups. 

Activity  35,  the  “Make  up  a problem”  game,  de- 
scribed on  page  350,  may  be  adapted  to  provide  fur- 
ther experience  with  partitive  division.  In  this  case  the 
child  who  is  “It”  writes  on  the  chalkboard  an  equa- 
tion with  the  screen  following  the  division  sign.  Then 
the  child  he  chooses  makes  up  a problem  to  fit  the 
equation.  The  game  continues  as  described  in  Ac- 
tivity 35. 

Helping  the  slow  learner 

Let  slow  learners  make  up  and  demonstrate  division 
problems  in  which  the  size  of  groups  must  be  found. 
Give  them  numbers  to  work  with,  and  see  that  the 
problems  concern  objects  easily  found  in  the  class- 
room— pencils,  erasers,  etc. 

1 24-1 25  Checking  up 

Lesson  Briefs  for  fhis  lesson  ore  on  pages  120-121. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


The  pupil  who  has  learned  the  principles  of  grouping 
on  which  the  number  system  is  based,  and  the  names 
of  these  groups  through  thousands,  needs  to  learn  only 
one  new  name  to  be  able  to  read  or  write  any  numeral 
less  than  one  billion.  The  new  word  is  million.  This 
extension  of  the  ability  to  read  or  write  numerals  is  a 
consequence  of  the  fact  that  numerals  between  one 
thousand  and  one  million  are  read  by  repeating  the 
groupings  (and  number  names)  used  for  numerals  less 
than  one  thousand,  and  then  saying  the  word  thousand. 
Thus  481,217  is  read  “four  hundred  eighty-one  thousand 
two  hundred  seventeen.”  The  group  of  three  figures  on 
the  left  may  be  read  as  though  the  number  were  481, 
and  then  saying  the  word  thousand. 

In  a similar  way  any  numeral  between  one  million 
and  one  billion  is  read  by  using  the  basic  grouping; 
ot  hundreds,  tens,  and  ones,  and  using  the  auxiliar) 
word  million.  Thus  325,481,217  is  read  “three  hundrec 
twenty-five  million  four  hundred  eighty-one  thousanc 
two  hundred  seventeen.”  In  Seeing  Through  Arithmetic^ 
various  visual  aids,  on  pages  126-128,  help  pupil 
learn  how  to  make  this  truly  enormous  extension  o 
their  ability  to  read  and  write  numerals. 

An  extension  of  the  number  system  of  a quite  differen 
sort  arises  in  connection  with  the  uses  of  zero  and  one 
It  is  impossible  to  demonstrate  such  statements  as  0X< 
= 0,  6X0  = 0,  and  0-^-8  = 0 by  using  objects  in  con 
Crete  situations,  and  yet  statements  like  these  hav 
a place  in  arithmetic  because  without  them  the  numbe 
system  would  be  incomplete.  The  generalizations  the 
“The  product  of  any  number  multiplied  by  zero  is  zero 
and  “The  quotient  of  zero  divided  by  any  number  i 
zero"  must  be  accepted  because  of  the  way  the 
fit  in  with  the  facts  in  arithmetic,  and  not  because  the 
can  be  demonstrated  by  concrete  examples.  Learnin 
experiences  designed  to  guide  pupils  to  this  and  severe 
similar  generalizations  are  provided  on  page  129. 


The  pupil  who  is  learning  arithmetic  by  the  methods  of 
the  Seeing  Through  Arithmetic  program  has,  by  the 
middle  of  Grade  4,  achieved  considerable  understand- 
ing of  the  number  system.  With  this  background  of 
knowledge,  he  can  easily  learn  to  read  and  write 
rather  large  numerals.  This  ability  is  useful  because  he 
encounters  such  numerals  in  newspapers,  magazines, 
and  in  the  books  he  reads  in  learning  geography  and 
292  other  subjects. 
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Lesson  Briefs  for  this  lesson  ore  on  pages  122-124. 


Overview 

Pages  11  and  12  of  Seeing  Through  Arithmetic 
provided  a review  of  the  reading  and  writing  of  ni 
merals  through  four  places.  This  lesson  extends  tt 
knowledge  of  reading  and  writing  numerals  throuj 
nine  places;  pages  126  and  127  provide  experiend 
in  reading  and  writing  numerals  in  the  thousand 


, (numerals  of  4,  5,  and  6 figures);  page  128  provides 
|;  practice  in  reading  and  writing  numerals  in  the  mil- 
lions. Quantities  (both  in  thousands  and  in  millions) 

( are  shown  by  pictures,  by  labeled  tally  spaces,  by 
j;  symbols,  and  by  words.  Exercises  that  give  children 
j practice  in  translating  numerals  into  words  and  vice 
1 versa  are  provided  on  pages  127  and  128.  In  some  of 
,ahese  exercises,  the  figures  in  thousands’  place  have 
I been  printed  in  red  to  enable  children  to  distinguish 

I the  thousands  quickly. 

;; Teaching  the  whole  class 

’jYou  will  find  it  helpful  to  have  a number  of  empty 
boxes  of  several  sizes  on  hand.  Label  these  boxes  10; 
:i.l00;  1000;  10,000;  100,000;  1,000,000;  10,000,000; 
h and  100,000,000.  You  do  not  have  to  worry  about 
true  scale  as  long  as  you  keep  the  larger  quantities 
;i  consistently  represented  by  slightly  larger  boxes. 
'■Three  boxes  of  each  size  will  be  sufficient.  You  will 
jiialso  need  three  small  objects  to  represent  ones.  This 
i 'equipment  will  be  used  to  help  the  slower  learners 
{ understand  the  relation  of  hundreds  to  thousands 
jand  of  thousands  to  millions.  Complete  directions  for 
«|an  activity  of  this  nature  will  be  found  at  the  end  of 
I'this  block  of  lesson  notes  under  the  heading  “Helping 
lljthe  slow  learner.” 

II  Before  beginning  this  lesson,  you  may  wish  to  re- 
view the  work  with  three-figure  numerals  on  page  1 1 
jto  reinforce  this  idea:  In  writing  a three-figure  nu- 
meral we  have  places  for  the  ones,  tens,  and  hun- 
dreds. In  writing  a six-figure  numeral,  the  three  figures 
that  make  up  the  thousands’  part  of  the  numeral  also 
{represent  ones,  tens,  and  hundreds.  But  in  this  case 
the  figure  in  ones’  place  stands  for  thousands,  the 
figure  in  tens’  place  stands  for  ten  thousands,  and  the 
'figure  in  hundreds’  place  stands  for  hundred  thou- 
sands. 

■ In  the  same  way,  place  value  for  hundreds,  tens, 
and  ones  is  maintained  when  writing  numerals  in  the 
millions.  For  example,  in  a nine-figure  numeral,  the 
'three  figures  that  make  up  the  millions  part  of  the 
Inumeral  represent  hundreds,  tens,  and  ones;  but  in 
this  case  the  figure  in  ones’  place  stands  for  millions, 
|the  figure  in  tens’  place  stands  for  ten  millions,  and 
[the  figure  in  hundreds’  place  stands  for  hundred 
Imillions.  You  might  even  point  out  that  this  system 
Igoes  on  and  on — that  no  matter  how  large  the  nu- 
meral is,  it  can  always  be  named  by  separating  it  into 
' [groups  of  three,  providing,  of  course,  that  one  knows 
jthe  special  name  for  each  group  of  three,  such  as 
- thousands,  millions,  billions,  etc. 

Page  126:  After  reviewing  three-figure  numbers, 
you  might  introduce  the  work  on  page  126  by  asking 
' ' ff  any  of  the  children  have  ever  been  in  a hardware 


store.  (If  none  of  them  have  had  this  experience,  de- 
scribe boxes  of  nails,  screws,  bolts,  etc.).  Discuss 
why  it  is  necessary  to  have  various  sizes  of  boxes 
[different  quantities]. 

Next  have  everyone  look  at  the  first  scene  of  Movie 
A on  page  126.  Tell  the  children  to  find  how  many 
tacks  each  box  contains.  Let  a child  count  aloud  by 
thousands  to  determine  the  total  number  of  tacks. 

Then  direct  attention  to  the  tally  space  below  the 
boxes.  Ask  how  many  sections  there  are  on  each  side 
of  the  center  mark,  and  discuss  the  meaning  of  these 
sections — that  they  represent  the  places  where  figures 
might  be  written.  Bring  out  that  to  represent  any 
number  in  the  thousands,  at  least  four  places  will  be 
needed,  and  as  many  as  six  places  may  be  used.  Di- 
rect attention  to  the  word  thousands  under  the  left 
half  of  the  tally  space  and  ask  someone  to  explain 
what  it  means  [that  figures  written  in  any  of  these 
three  places  will  mean  thousands].  Discuss  how  many 
thousands  each  of  these  three  places  can  represent. 
Ask  someone  why  six  places  are  provided  in  the  tally 
space. 

Direct  attention  to  the  symbol  for  nine  thousand 
and  ask  a child  to  read  the  number  words  printed 
below  it.  Let  another  child  relate  the  symbol  and  the 
number  words  to  the  boxes  of  tacks  in  the  first  scene. 

Now  let  a child  tell  what  is  happening  in  the  second 
scene  of  Movie  A (another  box  of  1000  is  being 
brought  in).  Have  someone  count  the  tacks  by  thou- 
sands. Ask  a pupil  to  read  the  figure  in  the  tally  space 
and  tell  what  it  means.  The  slow  learner  may  need 
the  help  of  such  questions  as: 

How  many  places  for  figures  are  there  at  the  right 
of  the  figure  1 in  the  tally  space?  How  many  places 
do  you  always  have  for  any  number  in  the  hun- 
dreds? How  many  places  do  you  have  here?  Is  it 
more  than  you  need  for  a three-figure  number? 
What  is  the  largest  number  that  you  can  write  with 
three  figures?  [999]  How  many  places  do  you  need 
to  write  the  number  that  is  one  more  than  999? 
Does  the  number  1000  represent  the  number  of 
tacks  shown  in  the  picture?  Does  it  represent  one 
box  of  tacks?  How  many  boxes  of  1000  are  there 
in  the  picture?  How  many  are  10  one  thousands? 
How  many  figures  are  in  ten  thousand?  How  many 
places  will  you  need  to  write  this  numeral? 

Then  tell  the  pupils  to  look  at  the  numeral  at  the 
lower  right,  and  have  someone  read  the  number 
words  for  it.  Draw  attention  to  the  comma  in  the 
numeral  and  explain  that  it  makes  the  numeral  easier 
to  read. 

Explain  that  when  we  write  a large  numeral,  it  is 
customary  to  set  off  each  group  of  three  figures  with 
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commas,  and  that  when  we  do  this  we  count  from 
the  right.  The  possibility  that  the  thousands  group 
may  contain  less  than  three  figures  (as  in  9,000  or 
99,000)  is  something  the  children  must  understand. 
Stress  the  fact  that  using  commas  to  set  off  figures 
in  groups  of  three  makes  the  number  easier  to  read. 
Point  out  also  that  beginning  with  the  group  of  three 
that  means  thousands,  each  group  has  a name  that 
must  be  said  after  the  figures  in  the  group  have  been 
read.  You  may  need  to  keep  reminding  the  children 
that  each  group  of  three  figures  is  read  just  as  if  it 
were  a number  by  itself  and  is  followed  by  the  name 
of  the  group. 

If  a pupil  asks  why  no  comma  is  shown  in  the  9000 
in  Movie  A,  say  that  it  is  not  really  needed  because 
four-figure  numerals  can  be  read  easily  without  com- 
mas, Tell  the  children  that  they  may  use  commas  in 
writing  four-figure  numerals  if  they  want  to,  but  that 
they  should  always  use  commas  in  writing  numerals 
of  more  than  four  figures. 

Direct  attention  to  Picture  B and  ask  how  many 
nuts  there  are  in  each  box.  Tell  the  children  to  count 
the  nuts  by  ten  thousands.  Remind  them  that  ten 
tens  equal  100,  Then  ask  how  many  thousands  ten  ten 
thousands  make.  Let  a child  explain  why  the  figure 
in  the  tally  space  correctly  describes  the  number  of 
nuts  in  the  picture.  Let  another  child  read  the  symbol 
and  the  number  words  for  this  amount.  Ask  the  class 
how  many  groups  of  three  make  up  the  numeral 
100,000,  Ask  which  figures  mean  thousands  and 
belong  to  the  thousands’  group. 

Page  127:  Handle  Picture  C as  you  did  Pictures 
A and  B on  page  126, 

Direct  attention  to  the  first  block  of  exercises  (A 
to  G),  Explain  that  the  part  of  the  numeral  that 
means  thousands  has  been  printed  in  red.  Let  chil- 
dren take  turns  reading  these  numerals  aloud. 

Children  will  find  it  easier  to  read  large  numerals 
correctly  if  they  are  told  that  they  must  say  some- 
thing for  every  figure  in  the  numeral  except  zero. 
Children  should  also  be  told  not  to  say  “and”  in  read- 
ing numerals,  since  “and”  should  be  reserved  for 
reading  the  decimal  point  later  on,  for  distinguishing 
between  dollars  and  cents,  and  for  distinguishing  be- 
tween whole  numbers  and  fractions. 

Have  the  numerals  in  Exercises  A to  U read 
aloud  also.  The  figures  that  mean  thousands  have 
been  printed  in  red  in  Exercises  A to  G, 

Children  may  also  make  tally  spaces  and  put  the 
figures  in  the  correct  places  for  each  of  the  numerals 
in  these  oral  exercises,  A sample  tally  space  is  shown 
in  the  next  column. 

Exercises  A to  V are  to  be  written  as  directed. 
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Page  128:  Treat  Picture  D in  much  the  same  way 
as  you  did  the  preceding  pictures.  Have  pupils  count 
the  boxes  of  washers  by  hundred  thousands,  then  tell 
how  many  boxes  of  one  hundred  thousand  each  there 
are.  Ask  the  children  what  is  done  about  tally  spaces 
when  there  are  10  boxes  of  one  hundred  thousand. 
They  should  be  able  to  state  that  a new  tally  space 
should  be  made.  Have  them  tell  how  many  places 
there  are  in  the  tally  space  in  the  book.  Ask  if  a new 
group  is  shown  in  this  tally  space,  and  what  its  name 
is.  Let  someone  tell  what  each  place  in  the  millions’ 
group  stands  for.  Ask  why  there  are  no  figures  in  the 
tally  space  in  the  first  two  places  in  the  millions’ 
group.  Call  attention  to  the  two  commas  in  the  num- 
ber symbol  for  one  million.  Ask  a pupil  to  read  this 
numeral. 

For  the  first  block  of  exercises  (A  to  G),  explain 
to  the  children  that  when  they  read  these  numerals 
they  are  to  say  “million”  for  the  figures  in  black  at  the 
left,  “thousand”  for  the  figures  in  red,  and  read  the 
rest  of  the  numeral  as  usual.  Have  pupils  take  turns! 
reading  these  exercises  and  the  two  blocks  of  exercises! 
that  follow,  (Call  attention  to  the  fact  that  in  Exer-i 
cises  A to  O they  are  given  no  help  in  recognizing  and! 
naming  the  millions’  and  thousands’  group,)  If  neces- 
sary, remind  them  again  that  they  must  say  something 
for  every,  figure  in  the  numerals  except  zero.  Remind 
them,  too,  that  the  commas  show  how  many  groups 
there  are,  and  that  they  read  the  figures  in  each  group 
just  like  a number  by  itself  and  follow  it  by  the  name 
of  the  group,  except  for  the  last  three  figures. 

Exercises  A to  G are  to  be  written  as  directed. 

Providing  for  the  able  pupil 

Give  able  pupils  numerals  containing  up  to  nine 
figures  to  illustrate  on  their  papers.  Suggest  that  the> 
draw  small  boxes  for  small  quantities  and  large  boxes 
for  large  quantities.  Have  them  label  the  boxes  ac- 
cording to  quantity. 

Able  pupils  might  also  work  together  on  a chan 
to  be  displayed  in  the  room,  such  as  the  one  pic- 
tured on  the  next  page. 

Such  a chart  provides  an  opportunity  for  the  chil 
dren  to  see  that  each  column,  going  from  right  to  left 
represents  ten  times  as  much  as  the  preceding  column 
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j It  helps  to  visualize  the  names  of  the  places  and  shows 
what  to  say  in  reading  the  numbers  by  groups. 

I Helping  the  slow  learner 

s Make  up  a series  of  numbers  using  only  1,  2,  3,  and 
■ zero  (for  example,  321;  2300;  12,120;  310,233; 
1,333,230;  13,220,123;  321,203,123).  Write  them 
one  at  a time  on  the  chalkboard,  starting  with  the 
I smaller  numbers.  Give  a group  of  slow  learners  the 
labeled  boxes  in  graduated  sizes  and  the  3 single 
objects  you  have  previously  prepared.  Ask  them  to 
show  with  the  boxes  and  objects  the  numeral  you 
have  written  on  the  chalkboard.  For  example,  to 
Represent  the  numeral  2300,  they  would  need  two 
I of  the  boxes  labeled  1000  and  three  of  the  boxes 
I labeled  100,  and  to  represent  12,000,  they  would  need 
one  box  labeled  10,000  and  two  boxes  each  labeled 
1 1000. 

You  can  also  prepare  cards  lettered  A,  B,  C,  etc., 
■on  which  you  have  made  rough  outlines  of  boxes 
labeled  according  to  quantity,  as  shown  in  the  il- 
li lustration  below: 


Opposite  the  corresponding  letters  on  their  papers, 
slow  learners  can  write  the  numeral  the  illustration 
shows.  Keep  the  numerals  fairly  small  to  start  with. 

129  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  pages  124-125. 


Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


Among  the  possible  types  of  one-step  problem  situations 
is  one  in  which  a group  of  unknown  size  is  taken  from 
a group  of  known  size.  The  number  remaining  is,  how- 
ever, known.  The  following  is  an  example  of  this  type: 
"The  Brown  family  made  21  popcorn  balls.  By  bedtime 
there  were  only  5 left.  Sue  said,  ‘I  wonder  how  many 
popcorn  balls  we  ate.'  How  many  popcorn  balls  had 
they  eaten?"  The  action  in  this  situation  is  clearly  sub- 
tractive. Traditionally,  this  has  been  called  the  "how 
many  are  gone"  type  of  problem. 

Children  frequently  have  been  advised  to  subtract 
in  this  kind  of  situation,  and  little  attention  has  been 
given  to  why  this  procedure  works.  Thus,  in  the  problem 
above,  they  subtract  5 from  21  and  obtain  the  correct 
answer,  16.  However,  if  an  effort  is  made  to  demon- 
strate this  situation  with  objects,  a difficulty  arises.  In 
the  situation,  the  number  of  popcorn  balls  eaten  is  not 
5,  but  an  unknown  number.  In  symbols,  the  situation 
is  represented  by  the  equation  21— ■=5.  The  child 
who  sees  this  situation  as  it  really  is,  either  on  his  own 
or  as  a result  of  a realistic  dramatization,  needs  to  know 
why,  in  processing,  the  5 can  be  subtracted. 

Ixpanded  notes  127-129 
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In  Seeing  Through  Arithmetic  4 a problem  situation 
of  this  type  is  analyzed  for  the  pupils  on  pages  130 
and  131,  and  the  two  following  pages  also  are  largely 
devoted  to  a study  of  this  type  of  situation.  Problem 
situations  of  this  type  differ  in  one  important  respect 
from  others  in  which  one  of  the  groups  involved  in  the 
action  is  unknown.  In  finding  how  many  were  added 
or  how  many  more  are  needed,  the  action  is  additive 
but  the  process  used  to  find  the  answer  with  number 
symbols  is  subtraction  (pages  88-90).  Also,  in  finding 
how  many  there  were  to  begin  with  before  a group  of 
known  size  was  added,  the  action  is  additive  but  the 
process  is  subtraction  (pages  92-94).  In  finding  “how 
many  are  gone,"  however,  the  action  is  subtractive 
and  the  process  used  with  symbols  is  subtraction. 

In  another  type  of  problem  situation  one  must  find 
how  many  items  there  were  at  first  when  the  number 
gone  and  the  number  left  are  known.  The  following  is 
an  example  of  this  type.  “David  had  some  minnows  in 
a pail.  He  gave  11  minnows  to  Tom  and  kept  12  for 
himself.  How  many  minnows  were  in  the  pail  to  begin 
with?"  Here  again  the  situation  is  clearly  subtractive. 
In  symbols,  it  may  be  represented  by  the  equation 
■ —11  = 12.  It  is  not  possible,  however,  to  find  the 
unknown  number  directly  by  subtraction  because  the 
minuend  is  unknown.  The  process  used  with  number 
symbols  is  addition.  The  reason  for  this  may  be  under- 
stood by  imagining  that  the  situation  is  restored  to  its 
original  state.  In  the  example,  if  the  11  minnows  taken 
away  are  put  back  with  the  12  that  were  left,  this 
additive  action  would  produce  the  group  that  existed 
in  the  beginning.  Thus  if  1 1 is  added  to  12,  the  result 
is  the  original  number  of  minnows. 

In  Seeing  Through  Arithmetic  4 the  problem  situation 
described  above  is  explained  for  the  pupil  on  pages 
134  and  135,  and  the  two  following  pages  provide 
further  learning  experiences  with  this  type  of  situation. 


130-133  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  125-128. 

Teaching  the  whole  class 

Page  130:  Before  beginning  this  work,  let  the  chil- 
dren talk,  if  they  wish,  about  popcorn  balls  they  have 
made  or  bought.  Then  tell  the  class  that  on  page  130 
of  their  books  they  will  find  a problem  about  the  pop- 
corn balls  the  Brown  family  made.  Have  them  read 
the  problem  and  tell  how  many  popcorn  balls  there 


were  at  first  and  how  many  were  left  after  some  had 
been  eaten.  Then  have  them  look  at  Picture  A to 
verify  how  many  popcorn  balls  there  were  at  first. 
Emphasize  that  the  problem  is  to  find  how  many 
popcorn  balls  the  Brown  family  ate. 

Explain  that  the  large  21  represents  the  first  part 
of  an  equation  that  will  show  the  problem  situation. 
Let  someone  tell  what  the  21  stands  for.  Lead  the 
pupils  to  see  that  they  are  supposed  to  know  that 
some  popcorn  balls  were  eaten,  or  removed  from  the 
original  total  number,  but  not  how  many.  Ask  them 
how  Picture  B shows  this.  Ask  the  class  what  they 
should  think  of  when  part  of  a group  is  removed 
from  the  whole  group. 

Have  the  pupils  look  at  the  next  part  of  the  equa- 
tion opposite  Picture  B.  Call  on  them  to  explain  why 
the  subtraction  sign  is  used  here  and  why  the  screen 
is  placed  after  the  subtraction  sign.  Then  have  the 
pupils  look  at  Picture  C and  read  the  statement  be- 
side the  arrow.  Tell  them  to  look  at  the  completed 
equation  and  read  what  is  said  about  the  screen  and 
the  numeral  5.  Tell  them  that  the  part  of  the  text 
labeled  “Compute”  will  show  them  how  to  find  the 
missing  number. 

Have  the  pupils  look  at  Picture  D.  Tell  them  these 
popcorn  balls  are  the  same  ones  that  were  shown  in 
Picture  A,  rearranged  so  they  can  be  counted  quickly. 
Have  someone  read  the  text  beside  Picture  D. 

Page  131:  Explain  to  the  class  that  the  popcorn 
balls  in  Picture  E are  the  same  ones  that  were  shown 
in  Picture  D.  Call  on  a pupil  to  read  the  statement 
beside  the  picture.  Point  out  that  a ring  encloses  5 
popcorn  balls  in  the  picture  and  explain  that  the 
large  blue  5 stands  for  them. 

Now  direct  attention  to  Picture  F and  to  the  5 
popcorn  balls  that  have  been  dimmed  off.  Have  the 
children  read  the  statement  beside  the  picture  to 
find  what  this  dimming  off  means.  Work  with  PictureO 
F until  the  children  see  that  this  dimming  off  ofH 
the  group  of  5 shows  them  why  they  can  subtract  5l| 
from  the  total  group.  || 

For  the  computational  form,  explain  that  the  21 11 
stands  for  the  original  total  group  of  21  popcornH 
balls,  while  the  5 stands  for  the  5 uneaten  popcornll 
balls  that  they  are  to  imagine  as  gone  from  the  totalH 
group.  The  screen  stands  for  the  number  in  the  groupH 
of  popcorn  balls  remaining  (those  in  strong  color ).M 

Let  the  pupils  subtract  5 from  21  and  verify  theirH 
answer  with  that  shown  in  the  computation  belowlJ 
Picture  F.  Have  the  final  equation  and  the  state-ll 
ment  after  the  arrow  read.  Then  suggest  that  thell 
children  put  16  in  the  proper  place  in  the  equationll 
and  subtract  to  see  if  the  answer  does  fit  the  equation.il 


Page  132:  Continue  by  having  another  child  answer 
the  questions  about  Picture  B.  Let  another  pupil 
answer  the  questions  beside  the  computation  by 
referring  to  the  picture.  Let  him  subtract  12  from 
36  and  verify  the  equation  by  subtracting  24  from  36. 

Problems  A,  B,  and  C may  be  treated  orally.  Each 
equation  should  be  discussed  thoroughly,  and  the 
children  should  be  able  to  tell  what  each  numeral  or 
screen  stands  for. 

Problems  D to  N (G  to  N are  on  page  133)  may 
be  assigned  as  written  work.  Tell  the  children  to 
write  each  equation  with  a screen  (or  square)  in  the 
proper  place  and  then  to  compute.  You  may  direct 
them  either  to  rewrite  the  equation  with  the  answer 
in  place  of  the  screen,  or  to  insert  the  answer  in  the 
square  of  the  original  equation. 

Page  133:  Have  pupils  finish  the  problems.  Warn 
them  that  not  all  the  problems  will  have  the  same 
solutions  (Problems  H,  I,  and  L are  different  from 
ihe  others).  Then  supply  answers  and  let  the  children 
'/erify  their  work.  Discuss  the  problems  that  have 
liven  difficulty,  using  the  methods  suggested  in  the 
Expanded  Notes  for  pages  28-29  (see  page  250). 


’roviding  for  the  able  pupil 

Extra  problems  on  finding  how  many  are  gone  when 
he  number  to  begin  with  and  the  number  remaining 
ire  known  can  be  provided  by  cutting  them  out  of 
pld  textbooks  and  mounting  them  on  3"  x 5"  cards, 
IS  suggested  in  Activity  13,  page  337.  They  can  be 
ised  by  the  able  pupils  in  their  free  time. 

, The  “Make  up  a problem”  activity  described  in 
Activity  35,  page  350,  should  provide  able  pupils  with 
n interesting  independent  group  activity. 


Helping  the  slow  learner 

I'he  slower  pupils  may  be  helped  by  dramatizing 
ituations  of  the  “how  many  are  gone”  type.  Let  two 
!r  more  children  start  with  a group  of  objects  whose 
Lumber  is  known.  Then  one  child  removes  some  of 
pe  objects  (any  number  he  pleases),  without  letting 
le  others  know  how  many  he  took.  They  may, 
lowever,  observe  how  many  are  left.  Then  the  child 
|ho  removed  some  should  put  them  back.  By  remov- 
ig  the  group  that  was  left,  the  children  can  find 
low  many  he  took.  The  situation  should  then  be 
xpressed  in  equation  and  computational  forms. 


(34-137  Exploring  problems 

! Msson  Briefs  for  this  lesson  ore  on  pages  128-131. 


1 1 Caching  the  whole  class 

j tige  134:  Tell  the  pupils  that  now  they  are  going  to 
i»judy  another  kind  of  problem  situation.  They  will 


learn  how  to  find  how  many  items  there  were  at  first 
when  they  know  the  number  gone  and  the  number 
left.  Have  Problem  A read  aloud.  Draw  attention  to 
the  pail  of  minnows  in  Picture  A and  establish  the 
fact  that  the  number  of  minnows  David  had  is 
unknown.  Then  ask  the  pupils  why  the  equation  must 
begin  with  a screen. 

Let  someone  read  the  statement  beside  the  arrow 
pointing  to  Picture  B and  explain  what  the  picture 
shows.  Ask  the  children  what  process  they  think  of 
when  a group  is  taken  from  a larger  total  group 
(subtraction).  Get  them  to  explain  why  ■— 11  shows 
what  has  happened  so  far. 

Have  the  statements  opposite  Picture  C read  and 
let  the  pupils  verify  the  data  by  examining  the  picture. 
Ask  them  to  explain  how  the  equation  describes  the 
problem  situation.  Tell  the  pupils  that  on  the  next 
page  they  will  learn  how  to  compute  to  find  the 
missing  number. 

Page  135:  Explain  that  Picture  D shows  the  min- 
nows David  kept  for  himself.  Let  the  children  verify 
the  number.  Point  out  that  the  large  12  stands  for  the 
number  of  minnows  David  kept. 

Then  tell  the  pupils  that  Picture  E shows  the  other 
group  they  know  about — the  1 1 minnows  David  gave 
to  Tom — and  let  them  verify  this  number.  Get  them 
to  explain  what  the  large  11  stands  for.  Then  go  on 
this  way: 

How  many  minnows  did  David  keep  for  himself? 
How  many  did  he  give  away?  Imagine  that  the 
11  minnows  David  gave  away  have  been  put  back 
with  the  12  he  kept.  Look  at  Picture  F.  Does 
this  picture  show  all  the  minnows  David  had  at 
first?  What  does  the  shaded  background  mean? 
[Combining  or  adding]  How  many  minnows  are 
in  the  top  group?  How  many  are  in  the  bottom 
group?  To  find  how  many  there  are  in  all,  what 
must  we  do?  The  computation  at  the  right  shows 
what  we  write  when  we  want  to  add  11  to  12. 
Add  these  numbers.  Now  look  at  the  computation 
under  the  picture.  What  should  your  answer  be? 
Look  at  the  equation  at  the  right.  If  23  is  the  cor- 
rect answer,  we  can  put  23  in  place  of  the  screen, 
subtract,  and  get  12.  Do  this.  Is  23  correct  for 
the  number  of  minnows  David  had  at  first? 

Many  children  will  benefit  from  an  activity  worked 
out  with  objects,  as  follows:  Put  23  objects  under  a 
piece  of  cloth  (only  you  should  know  that  there  are 
23).  Reach  under  the  cloth  and  take  out  11.  Remove 
the  cloth  and  let  the  pupils  discover  that  12  objects 
are  left.  Ask  a pupil  to  write  on  the  board  the  equa- 
tion that  shows  what  happened.  Then  put  back  on 
the  table  the  1 1 objects  that  were  removed  and  have 


Expanded  notes  130-135 


someone  determine  the  total.  Have  another  pupil 
compute  to  find  the  answer. 

Page  1 36:  Have  the  new  problem  read  and  get  the 
children  to  relate  it  to  Picture  A.  Be  sure  they  see 
that  the  number  of  weights  in  the  box  is  unknown, 
but  that  the  picture  shows  4 weights  being  taken 
away.  Have  the  pupils  answer  the  questions  about  the 
equation,  using  the  picture  and  the  problem  to  get 
the  answers. 

Turn  attention  next  to  the  “Compute”  step.  Call  on 
a pupil  to  read  the  first  question  and  point  to  the 
group  in  Picture  B that  shows  the  weights  that  Tom 
had  left.  Have  another  pupil  read  the  next  question 
and  point  out  the  group  in  the  picture  that  shows  the 
weights  that  are  imagined  as  put  with  the  1 8 weights. 
Ask  what  the  shaded  background  suggests. 

Have  the  pupils  examine  the  computation  at  the 
right  and  answer  the  questions.  They  should  then 
add  to  find  the  missing  number.  Finish  by  having  the 
equation  read,  with  the  missing  number  inserted. 
Let  someone  verify  the  equation  by  substituting  22 
for  the  screen  in  the  equation  and  subtracting. 

Discuss  new  Problem  A,  since  it  is  the  first  one 
without  illustrations.  Discuss  each  number  and  the 
screen  in  the  equation  and  call  on  a pupil  to  put  the 
computation  on  the  board. 

Page  137:  Assign  Problems  D to  L as  written 
work.  Warn  the  children  that  some  of  the  problems 
are  not  of  the  type  just  studied;  so  they  must  read 
each  problem  carefully  before  they  write  an  equation 
to  fit  it.  Have  answer  sheets  ready  so  that  the  children 
may  verify  their  work.  Then  have  a class  discussion 
on  the  problems  that  seemed  to  cause  the  most  dif- 
ficulty. Work  individually  with  the  children  who 
seem  to  need  more  help. 

Providing  for  the  able  pupil 

Cards  with  problems  on  them  in  which  children  must 
find  how  many  items  there  were  at  first  when  the 
number  gone  and  the  number  left  are  known  may 
be  prepared  for  use  as  independent  work.  See  Activity 
13,  page  337. 

Activity  32,  page  348,  may  also  be  adapted  to 
give  practice  in  this  type  of  problem  situation.  See 
the  suggestion  in  the  last  paragraph  of  the  description 
of  this  activity. 

Activity  35,  page  350,  in  which  children  are  to 
make  up  problems  for  equations  written  on  the  board, 
may  also  be  used  by  the  able  children  in  independent 
group  work. 

Helping  the  slow  learner 

Slower  learners  will  need  many  opportunities  to 
dramatize  this  new  type  of  problem  situation.  The 
298  activity  described  for  page  135,  which  requires  objects 


and  a piece  of  cloth,  may  be  adapted  as  follows:  Let 
the  children  work  in  pairs.  (An  able  child  may  be 
paired  with  a slow  learner.)  Each  pair  needs  a box 
of  objects  (shell  macaroni,  stones,  jacks,  corn,  corks, 
etc.)  and  a cloth  about  12"  square.  One  of  the  chil- 
dren takes  a handful  of  objects  out  of  the  box  and 
puts  them  on  a table.  Then,  without  counting  the 
objects,  the  cloth  is  put  over  them.  One  of  the  children 
then  reaches  under  the  cloth,  removes  some  of  the 
objects,  and  counts  the  objects  he  took.  The  other 
child  then  removes  the  cloth  and  finds  how  many 
objects  are  left.  The  problem  is  to  find  how  many 
objects  were  on  the  table  originally.  The  slower  child 
should  solve  the  problem.  He  should  see  that  he  must 
put  back  the  group  of  objects  removed  and  count  the 
total  group.  He  then  makes  an  equation  that  shows 
the  problem  situation  and  writes  the  numbers  in  com- 
putational form  to  find  the  answer — which  is  the  total 
number  of  objects  that  were  put  on  the  table  original- 
ly. If  you  prefer,  the  child  may  write  the  equation, 
one  step  at  a time,  as  the  action  is  performed. 

138  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  131-132. 

Expanded  Notes  are  not  considered  necessary  for  this  I 
lesson.  fl 

139  Using  arithmetic  ‘ 

Lesson  Briefs  for  this  lesson  are  on  pages  132-133. 

Expanded  Notes  are  not  considered  necessary  for  this 


The  teaching  of  the  multiplication  basic  facts  was  com  ; 
pleted  on  page  113.  Study  of  the  process  of  multipli 
cation  with  larger  numbers  can  now  begin  and  b( 
pursued,  without  interruption,  to  an  understanding  o 


: the  process  as  a whole.  A thorough  knowledge  of  the 
j number  system  is  essential  to  this  understanding.  When, 
j pupils  do  understand  the  number  system,  the  process 
I of  multiplication  can  be  viewed  simply  as  a more  or 
\',  less  elaborate  regrouping  operation  that  emphasizes 

I tens,  hundreds,  thousands,  and  so  on.  Multiples  of  these 
j , basic  numbers  (for  example,  20,  30,  200,  4000)  also  play 
j-  a prominent  role. 

I I In  Seeing  Through  Arithmetic  4,  study  of  multiplica- 
ll'  tion  as  a process  begins  with  noticing  the  effect  of  mul- 

tiplying  10  and  multiples  of  10  by  a one-figure  numeral, 
flj  Closely  associated  with  this  is  multiplying  a one-figure 
|i  numeral  by  10  or  a multiple  of  10.  These  two  situations 
[1;  initially  involve  quite  different  groupings,  and  this  can 
easily  be  demonstrated  with  objects  and  pictures. 
Nevertheless,  the  product,  for  example,  of  30  X 2 is  the 
same  as  the  product  of  2X30.  The  latter  is  readily  un- 
derstood as  2 groups  of  3 tens  each,  which  is  6 groups 
of  tens,  or  60.  Then  30  X 2,  or  30  groups  of  2,  will  also 
be  60.  Examples  of  this  kind  may  be  used  to  lead  to  the 
generalization  that  the  product  of  a one-figure  numeral 
and  any  other  numeral  that  ends  in  zero  also  ends  in 
zero.  Similar  generalizations  hold  if  the  larger  numeral 
ends  in  two  or  more  zeros. 

The  multiplication  process  involves  a variation  in  the 
carrying  procedure  that  requires  careful  teaching.  It  is 
customary  to  begin  by  multiplying  the  ones’  digit.  Often 
this  partial  product  is  10  or  a number  larger  than  10.  In 
I these  cases  the  number  of  tens  is  remembered  until 
I the  next  multiplication  has  been  done,  and  is  then 
added  to  this  partial  product.  In  Seeing  Through  Arith- 
metic 4 this  is  taught  visually  by  showing  how  one  or 
more  groups  of  ten  in  the  partial  product  are  put  to 
one  side  until  the  next  partial  product  has  been  found. 
In  brief,  the  pictures  show  how  the  process  can  be 
dramatized  with  objects. 

Similarly,  in  multiplying  a numeral  of  three  digits, 
I [any  hundreds  obtained  from  multiplying  and  grouping 
the  tens  must  be  remembered  until  after  the  hundreds’ 
figure  in  the  original  numeral  has  been  multiplied.  This 
procedure  is  also  shown  pictorially  in  Seeing  Through 
Arithmetic  4.  The  procedure  can,  of  course,  be  extended 
to  multiplying  numerals  of  more  than  three  figures,  but 
this  extension  is  not  shown  in  this  book.  The  application 
to  multiplying  dollars  and  cents  is  taught  by  pictorial 
jmethods  on  pages  154-156. 

Multiplying  by  a two-figure  numeral  involves  multi- 
plying by  ten  or  by  a multiple  of  ten  (for  example,  20, 


30,  80).  Thus  multiplying  32  by  26  requires  that  32  be 
multiplied  first  by  6 and  then  by  20.  To  demonstrate 
this  second  step  with  objects  requires  that  20  groups  of 
32  objects  each  be  combined.  It  is  clear  that  demonstra- 
tions of  this  kind  soon  become  unwieldy  because  of  the 
large  number  of  objects  required.  Consequently,  teach- 
ing methods  must  make  rather  immediate  use  of  the 
number  symbols,  and  must  from  this  point  onward  rely 
more  and  more  upon  basic  understandings  of  the  num- 
ber system  in  explaining  the  process  to  children.  Care 
must  be  used,  however,  or  the  explanations  will  be 
merely  verbal  manipulations  and  will  not  be  really  un- 
derstood by  the  children. 


140-141  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  133-135. 


Teaching  the  whole  class 

Page  1 40:  Tell  the  children  that  the  objects  pictured 
in  this  lesson  are  supplies  that  might  be  found  in  a 
school  storeroom.  Then  have  the  pupils  open  their 
books  to  page  140,  Ask  a child  what  Picture  A shows. 
Have  another  child  read  the  first  four  lines  of  text. 
Then  call  attention  to  the  picture  below  with  the 
dotted  background.  Explain  that  these  pencils  are 
the  same  as  those  in  Picture  A.  Point  out  that 
they  have  been  arranged  in  2 rows  of  10.  Ask  some- 
one what  the  dotted  background  suggests.  [Combin- 
ing] Then  get  the  children  to  see  that  2 tens  equal 
twenty.  Have  everyone  read  silently  the  two  numer- 
ical statements  at  the  right  and  let  someone  supply 
the  missing  number  in  the  equation. 

Now  have  Problem  B read  aloud  and  ask  another 
pupil  to  relate  this  text  to  Picture  B and  the  scene 
with  the  dotted  background  below.  Again,  have 
everyone  read  the  numerical  statements  and  ask  a 
child  to  supply  the  missing  number  in  the  equation. 
Point  out  that  the  scene  with  the  dotted  background 
illustrates  both  Problem  B and  Problem  A.  Get  the 
children  to  discover  that  in  multiplication  the  order 
in  which  the  numbers  10  and  2 are  taken  makes 
no  difference  in  the  answer. 

Before  going  on,  if  you  wish,  you  might  let  groups 
of  children  use  objects  to  determine  that  2X10  is 
equal  to  10X2. 

Treat  Pictures  C and  D and  the  accompanying  text 
as  you  did  the  preceding  pictures  and  text. 

Page  141:  Let  a child  read  aloud  the  first  four 
lines  of  text  opposite  Movie  E.  Ask  another  child 
to  read  the  numerical  statements.  Tell  him  he  can 
find  the  missing  number  in  the  equation  by  examin- 
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ing  the  second  scene  of  Movie  E.  Then  let  a child 
read  the  text  in  Problem  F,  using  the  second  scene 
again  to  find  the  missing  number.  Ask  the  children 
what  they  have  discovered  about  the  multiplication 
of  3 and  500.  (That  3X500  is  equal  to  500X3.) 

You  might  also  ask  how  many  paste  sticks  there 
would  be  if  there  were  only  two  boxes  of  500  each. 
In  case  the  first  answer  you  get  is  ten  hundred,  ask 
how  else  ten  hundred  can  be  expressed.  (One  thou- 
sand) Then  ask  how  many  paste  sticks  there  would 
be  if  there  were  500  groups  of  2.  Continue  to  pre- 
sent similar  examples  until  you  feel  sure  everyone 
understands  that  the  answer  to  a multiplication  prob- 
lem does  not  change  if  the  order  of  factors  is  reversed. 

The  first  block  of  Exercises  (A  to  D)  may  be  used 
for  oral  work.  Note  that  in  these  exercises  the  answer 
is  to  be  thought  of  first  as  so  many  tens,  and  then  as 
so  many  hundreds.  This  practice  may  be  continued 
in  the  other  two  blocks  of  exercises,  if  you  wish. 

Providing  for  the  able  pupil 

Activity  36,  “Try  for  the  Number,”  described  on 
page  351,  may  be  adapted  for  able  pupils.  Make 
the  amount  they  can  “go  out”  with  10,000  or  more, 
and  use  the  hundreds’  set  of  numbered  cards  in  place 
of  the  tens’  set. 

Helping  the  slow  learner 

Slow  learners  may  play  “Try  for  the  Number,”  the 
game  described  in  Activity  36,  on  page  351,  if  they 
use  the  tens’  set  of  numbered  cards  in  place  of  the 
hundreds’  set.  The  amount  they  can  “go  out”  with 
should  be  1000  or  more. 

Another  activity  that  will  help  slow  learners  in- 
volves the  use  of  a Hundreds’  Board.  See  Activity 
23,  page  341,  for  a description  of  how  to  make  this 
board  and  how  to  use  it  in  multiplication. 

142-146  Learning  how 

Lesson  Briefs  for  this  lesson  are  on  pages  135-138. 

Teaching  the  whole  class 

Before  introducing  the  work  on  these  pages,  you 
might  find  it  helpful  to  review  with  the  children 
that  multiplicative  action  is  the  putting  together 
of  equal  groups  into  one  big  group.  Remind  them 
that  by  now  they  know  the  multiplication  basic  facts. 
If  necessary,  quickly  review  earlier  pages  on  multi- 
plication (pages  46-51,  102-104,  110-113). 

Then  ask  the  children  if  they  have  ever  been  to 
a hobby  show.  Let  them  talk  about  the  different 
things  they  saw. 

Page  142:  Have  the  children  read  the  statement 
on  page  142  that  tells  them  what  they  are  going  to 
300  learn  in  this  lesson,  and  then  direct  them  to  read 


Problem  A.  Have  the  pupils  examine  Picture  A and 
relate  it  to  the  problem.  (Be  sure  they  understand 
that  each  box  holds  10  buttons.)  Direct  attention 
to  the  equation,  and  discuss  what  the  numbers  mean 
in  relation  to  the  picture. 

Have  the  children  next  tell  what  is  happening  in 
Picture  B.  Make  sure  they  understand  that  all  the 
loose  buttons  are  being  put  together  first.  Explain 
that  the  dimmed-off  parts  of  the  picture  represent 
the  groups  that  we  are  not  concerned  with.  Direct 
attention  to  the  computation  and  explain  what  the 
large  black  figures  represent  (the  3 stands  for  the 
3 groups,  and  the  4 stands  for  the  number  of  buttons 
in  each  group).  Let  someone  tell  what  the  answer 
is  when  4 ones  are  multiplied  by  3.  Direct  attention 
to  Picture  C and  get  a child  to  explain  that  the  hand 
is  putting  10  of  the  12  buttons  into  a box.  Discuss 
the  computation  and  let  someone  relate  the  large 
black  2 to  the  picture. 

Page  143:  Discuss  Picture  D,  the  text,  and  the 
computation.  Let  a child  relate  the  text  to  the  pic- 
ture. Make  sure  everyone  understands  why  the  box 
of  10  buttons  is  being  put  aside. 

Direct  attention  to  Picture  E,  let  a child  explain 
what  is  happening,  and  call  on  another  child  to  relate 
the  brightly  colored  objects  in  the  picture  to  the  black 
figures  in  the  computation.  Make  sure  everyone 
understands  that  the  large  black  2 means  2 tens,  or 
20.  In  the  same  way,  continue  to  discuss  and  relate 
Pictures  F and  G to  their  text  and  computation. 

Page  144:  Ask  the  children  to  read  Problem  A 
and  ask  questions  to  relate  it  to  the  picture.  Let  some- 
one tell  what  the  numbers  in  the  equation  stand  for. 
Proceed  to  Picture  B and  relate  text,  picture,  and 
computation.  The  children  should  answer  the  ques- 
tions. Then  direct  attention  to  Picture  C and  let  the 
children  answer  the  questions  and  explain  their  an- 
swers. Have  them  relate  what  is  happening  in  the 
picture  to  the  questions  and  the  computation. 

Page  145:  Pictures  D,  E,  F,  and  G should  be  han- 
dled in  the  same  way. 

Page  146:  In  the  work  with  the  TRY  step,  indi- 
vidual differences  among  pupils  will  come  to  light. 
Pupils  should  work  only  as  many  of  the  examples  as 
they  need  to  before  proceeding  to  the  DO  step,  which 
offers  no  assistance  but  requires  each  pupil  to  work 
entirely  on  his  own.  Able  students  should  work  alone, 
but  you  should  observe  the  work  that  is  being  done 
to  make  sure  that  pupils  who  consider  themselves 
ready  to  proceed  to  the  DO  step  really  are  able  to  do 
so.  Slower  pupils  may  need  considerable  attention 
here.  Exercises  A to  P are  to  be  used  only  if  addi- 
tional work  is  required. 


Providing  for  the  able  pupil 

Activity  36,  described  on  page  351,  may  be  used  by 
able  pupils  with  the  following  adaptations  l Make 
sets  of  pink  cards  with  random  selections  of  numbers 
from  10  to  50,  excluding  the  decade  numbers  (10, 
20,  30,  40,  50).  The  winning  score  would  then  be 
within  50  points  of  500. 

Activity  9,  “Target  Toss”  (page  335),  may  be 
adapted  in  this  manner:  Give  each  player  6 mason 
jar  rings — either  2 each  marked  1,  2,  and  3,  or  2 
each  of  red,  black,  and  white.  When  a player  rings  a 
number  with  one  of  his  black  rings  (or  one  marked 
with  the  figure  1 ) , he  scores  just  that  number  and  no 
more.  If  he  succeeds  in  ringing  a number  with  one  of 
his  red  rings  (or  one  marked  with  the  figure  2),  his 
; score  is  twice  the  number  he  rings.  If  he  succeeds  in 
ringing  a number  with  one  of  his  white  rings  (or  one 
marked  with  the  figure  3 ) , his  score  is  three  times  the 
number  ringed.  Let  several  of  the  able  children  take 
, turns  being  the  official  scorekeeper  for  this  game. 
Each  child  should  figure  out  his  own  score  for  his 
white  or  red  ringers;  the  scorekeeper  should  total  all 
the  ringers  for  each  player  to  see  who  had  the  highest 
score.  The  difficulty  or  ease  of  this  game  may  be 
controlled  by  the  size  of  the  numbers  you  hang  on 
! the  target  hooks  and  also  by  the  value  you  give  the 
( rings.  Some  pupils  can  work  with  multipliers  greater 
than  2 and  3 — with  the  multipliers  5,  6,  and  7, 

I for  example. 

(Helping  the  slow  learner 

Activity  9,  “Target  Toss”  (page  335),  may  be  adapted 
! for  slow  learners  by  keeping  the  numbers  small.  It 
may  be  advisable,  also,  to  give  each  of  these  children 
\ only  4 rings — 2 black  (or  labeled  1)  and  2 red  (or 
: labeled  2). 

147-153  Learning  how 

Lesson  Briefs  for  this  lesson  are  on  pages  139-142. 

Teaching  the  whole  class 

This  lesson  might  be  introduced  by  a discussion 
of  puppets  and  puppet  shows.  Ask  the  children  if 
I they  have  ever  been  to  a puppet  show  that  was  not 
a free  show.  Discuss  how  much  tickets  to  various 
I shows  might  cost.  Then  have  the  pupils  open  their 
'j  books  to  page  147. 

Page  147:  Have  the  children  read  the  statement 
at  the  top  of  the  page.  Then  direct  attention  to 
Picture  A and  to  the  problem  it  illustrates.  When 
the  problem  has  been  read,  explain  to  the  children 
that  they  do  not  need  to  answer  this  problem  right 
away.  Then  ask  a child  to  point  out  the  3 groups  of 
135  tickets.  Call  attention  to  the  equation  and  text. 


Let  a child  tell  what  the  3 in  the  equation  stands  for, 
and  relate  it  to  the  picture.  Let  someone  else  tell 
what  the  135  in  the  equation  stands  for,  and  relate 
it  to  the  picture. 

Now  direct  attention  to  Picture  B.  Ask  what  the 
picture  shows  and  why  part  of  it  is  dimmed  off. 

Let  a child  relate  the  text  and  computation  to  the 
action  in  the  picture.  Have  him  match  the  part  of 
the  picture  in  bright  color  to  the  black  figures  in 
the  computation. 

Treat  Picture  C and  its  text  in  a similar  way.  You 
might  also  ask  such  questions  as: 

Where  did  the  tickets  that  are  being  made  into 
a new  bundle  of  ten  come  from?  How  many  sin- 
gle tickets  are  left?  What  figure  in  the  computation 
stands  for  these  single  tickets?  What  do  you  think 
we  should  do  next? 

Page  1 48:  Have  the  children  look  at  Pictures  D,  E, 
and  F,  relating  each  picture  to  the  text  and  compu- 
tation as  they  go  along.  When  you  discuss  the  large 
black  figures  ’in  the  computation  opposite  Picture  E, 
make  sure  the  children  understand  that  the  top  3 
represents  3 tens.  In  discussing  Picture  F,  let  a child 
explain  where  the  new  bundle  of  10  came  from  and 
let  another  child  explain  that  10  tens  equal  one 
hundred. 

Page  149:  Continue  discussing  pictures,  text,  and 
computation  as  you  did  for  the  two  preceding  pages. 

Bring  out  the  relationship  between  each  picture  and 
its  text,  between  the  text  and  the  computation,  and 
between  the  computation  and  the  picture.  When  you 
have  worked  through  this  page  to  the  last  sentence 
and  the  equation,  have  the  children  turn  back  to 
page  147,  read  the  problem,  and  answer  the  question. 

Page  1 50:  Since  this  page  begins  the  THINK  step, 
lead  the  children  into  finding  the  right  answers  by 
asking  any  additional  questions  that  seem  necessary. 

Work  through  each  picture  and  its  text  carefully, 
being  careful  to  avoid  direct  explanation.  Instead, 
encourage  the  children  to  do  the  explaining. 

Page  151:  Let  pupils  answer  the  questions  as  they 
work  through  Pictures  C and  D and  the  text.  Make 
sure  that  for  each  picture  everyone  understands  how 
the  large  black  figures  in  the  computation  are  related 
to  the  action  of  the  picture. 

Page  152:  Continue  working  as  before  until  the 
THINK  step  has  been  completed. 

Page  153:  Work  through  Problem  A in  the  TRY 
step  with  the  class  and  then  let  the  children  go  ahead 
at  their  own  rate  of  speed.  Explain  that  if  anyone  is 
quite  sure  he  understands  how  to  do  all  the  prob- 
lems in  this  step,  he  may  go  on  to  the  DO  step.  You 
will  need  to  observe  the  work  that  children  do  by  301 
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themselves  in  this  TRY  section,  to  make  sure  that 
only  those  who  really  do  know  what  they  are  doing 
continue  to  the  next  step,  and  also  to  find  out  which 
children  need  further  help  from  you.  Very  slow 
learners  may  need  considerable  individual  attention. 

In  the  DO  step  the  children  should  work  entirely 
on  their  own.  Provide  a set  of  answers  that  they 
may  use  to  verify  their  work  when  they  have  finished 
Problems  A to  D and  Exercises  E to  T. 

The  final  block  of  exercises  (A  to  P)  is  intended 
for  extra  work,  to  be  assigned  if  you  think  more 
practice  is  needed. 

Providing  for  the  able  pupil 

Activity  36,  described  on  page  351,  may  be  adapted 
for  use  with  this  lesson  by  making  a new  pack  of 
pink  cards  that  have  three-figure  numerals,  such 
as  254,  121,  309,  written  on  them.  The  game  is  then 
played  as  described.  Pupils  are  to  write  an  equation 
and  do  the  computation  for  each  three-figure  numeral 
they  multiply. 

Activity  9,  “Target  Toss”  (page  335),  may  also  be 
adapted  for  use  with  this  lesson.  Hang  three-figure 
numerals,  such  as  those  suggested  in  the  above  adap- 
tation of  Activity  36,  on  the  hooks  and  put  one-figure 
numerals  on  the  rings.  Players  should  compute  the 
value  of  each  “ringer”  on  paper. 

Helping  the  slow  learner 

Activity  36  (page  351)  may  be  adapted  for  use 
with  this  lesson  by  using  on  the  white  cards  such 
numerals  as  101,  120,  208,  etc. 

Activity  9 (page  335)  can  be  adapted  for  the 
slow  learners  by  using  numerals  like  101,  110,  and 
204.  Use  two  numerals  like  these  on  the  hooks  and 
two-figure  numerals  (80,  71,  12,  etc.)  for  the  others. 

1 54-1 56  Learning  how;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  143-145. 

Teaching  the  whole  class 

You  can  introduce  this  lesson  by  letting  children 
tell  about  something  they  have  done  to  earn  money. 
In  the  case  of  children  who  have  earned  different 
sums  of  money  over  a period  of  time,  ask  how  they 
could  find  out  what  the  total  amount  earned  was 
(by  addition).  Then  ask  if  anyone  has  ever  earned 
the  same  amount  of  money  over  a period  of  time, 
such  as  5^  a day  for  so  many  days,  or  204  a week 
for  several  weeks.  Ask  what  would  be  the  quickest 
way  of  finding  out  how  much  was  earned.  Explain 
that  today’s  lesson  will  show  how  to  multiply  num- 
bers that  mean  dollars  and  cents.  Then  ask  the 
302  pupils  to  open  their  books  to  page  154. 


Page  1 54:  Have  the  children  read  the  problem  and 
then  look  at  the  picture.  Ask  how  many  groups  of 
coins  equal  to  35^  each  there  are  in  the  picture.  Let 
children  take  turns  counting  the  money  in  each  group. 
You  might  also  discuss  the  fact  that,  although  each 
group  in  the  picture  contains  the  same  amount  of 
money,  the  coins  in  these  groups  are  not  all  alike. 
Then  discuss  the  reason  for  this  (that  the  sums  of 
money  were  earned  in  different  weeks,  and  it  is  un- 
likely that  Betty’s  mother  would  make  up  354  in  ex- 
actly the  same  way  each  week) . Get  the  children  to 
understand  that  the  354  in  the  equation  represents 
the  amount  of  money  Betty  earns  each  week — that 
the  size  of  the  group  is  35.  Also  develop  the  idea  that 
the  4 in  the  equation  represents  the  number  of  groups 
because  there  are  4 weeks.  Ask  someone  to  explain 
what  the  screen  represents  in  the  equation. 

Call  attention  to  Picture  B and  ask  a child  to 
explain  the  meaning  of  the  dotted  background  and 
relate  it  to  the  text  opposite  the  arrow.  Ask  another 
child  to  read  aloud  the  rest  of  the  text  opposite 
Picture  B.  Discuss  the  computation;  have  children 
multiply  to  see  if  the  answer  is  correct.  Explain  that 
the  idea  is  to  learn  how  to  do  the  work,  and  to  do 
this  they  must  check  through  for  themselves  the 
work  shown  in  the  book.  Allow  a child  to  count  all 
the  money  in  Picture  B as  a final  check. 

Direct  attention  to  the  text  opposite  Picture  C. 
Ask  why  the  4 has  no  point  or  dollar  sign.  Explain 
that  it  is  wise  to  write  money  with  the  dollar  sign 
and  point  when  we  are  going  to  compute,  even 
though  the  amount  is  less  than  one  dollar.  Get  the 
pupils  to  see  the  reason  for  this:  we  cannot  be  sure 
that  the  answer  will  not  be  more  than  99^  until  we 
have  computed,  and  we  generally  refer  to  money 
in  terms  of  its  largest  units,  such  as  one  dollar  rather 
than  one  hundred  cents,  even  though  one  dollar 
means  the  same  amount  as  one  hundred  cents.  Ask 
someone  to  count  the  money  in  the  picture  and  tell 
how  much  it  is.  Ask  if  it  is  the  same  money,  that  is, 
the  same  coins  that  are  shown  in  4 groups  in  Picture 
A.  Also  direct  attention  to  the  arrangement  of  coins 
(one  dollar  on  the  left  and  40^  on  the  right). 

Page  155:  Let  children  read  the  problem  and  re- 
late it  to  the  picture.  (Each  group  of  money  in  the 
picture  should  be  counted.)  Let  a child  read  the 
equation  and  relate  it,  first,  to  the  problem,  and  next, 
to  the  picture.  The  rest  of  the  text  consists  of  ques- 
tions (or  implied  questions,  such  as  a sentence  or  an 
equation  with  screens  representing  a missing  num- 
ber) which  are  to  be  answered  by  the  children, 
preferably  without  assistance.  If  they  need  help, 
supply  it  in  the  form  of  further  questions  that  will 


I help  them  think  in  the  direction  that  leads  to  the 
K answer.  After  the  final  equation  has  been  read,  with 
f the  missing  number  supplied,  have  children  count 
I all  the  money  in  the  picture,  to  see  that  it  does  equal 
i $2.67. 

■ Then  let  the  children  work  on  the  TRY  step  by 
! themselves.  Note  which  children  are  working  with 
Lj  understanding  and  confidence  and  which  children  are 
flagging  behind  the  group.  You  may  need  to  offer 
jji  suggestions  to  slow  learners  to  enable  them  to  see 
r their  mistakes  and  correct  them.  As  soon  as  a pupil 
feels  ready  to  proceed  to  the  DO  step,  where  he  will 
[ be  entirely  on  his  own,  he  should  do  so. 

IPage  156:  Provide  answers  to  the  problems  and 
exercises  on  a sheet  of  paper  so  that  as  students  com- 
plete the  DO  step  they  may  verify  their  work.  (Ex- 
/ ercises  A to  P are  included  as  additional  work,  to  be 
i]  assigned  if  you  think  it  is  needed.) 

! Providing  for  the  able  pupil 

Have  each  child  cut  a grocery  advertisement  from  a 
newspaper  and  paste  it  on  a card.  The  advertisement 
should  show  at  least  four  items  for  sale  (more  would 
' be  desirable)  with  the  price  per  pound  or  item.  Cross 
j off  any  items  that  are  beyond  the  scope  of  work  cov- 
1 ered  thus  far.  Tell  the  child  to  letter  each  item  A, 
B,  C,  etc.,  and  to  write  his  name  on  the  card.  A card 
i might  look  like  this: 


^ Beef  rib  roast 

Lb.  59( 

^ Fresh  ground  beef 

Lb.38< 

C Leg  of  veal 

Lb.39(  1 

^ Stewing  chickens 

Lb.40<  1 

E Pork  butt  roast 

Lb.53<  1 

' 


In  advertisements  a small  “c”  is  often  used  for  the 
1 cents’  sign.  This  should  be  explained  to  the  children. 
Put  all  the  cards  in  a pile  and  let  each  child  take 
one.  Then  tell  him  that  he  is  to  “buy”  several  (2  to 
I 9)  pounds  or  items  of  each  advertised  thing.  He 
should  “buy”  a different  amount  of  each  thing.  He  is 


to  make  an  equation  and  compute  the  cost  of  each 
thing  on  his  paper.  He  should  identify  the  computa- 
tions with  the  letters  on  the  card.  The  work  for  the 
card  shown  above  might  look  like  this: 


rxl'.ri=a 

c 6x 

t S'\ 

l38 

S' 

3 

«).l4 

‘fc.-'O 

i 2.^^- 

/.  IS 

2.  94 

J-  “fo 

1 r? 

"1 

/.  CO 

i-J7To 

ft  3.-/I 

3.11 

Sli.i^ 

Each  child  can  also  be  directed  to  find  the  total 
cost  of  all  the  things  he  “buys.”  Then  the  children 
could  exchange  their  cards  with  one  another  and 
continue  working  in  the  same  way. 

Helping  the  slow  learner 

Try  to  discover  each  slow  learner’s  particular  stum- 
bling block,  so  that  help  can  be  given  him  according 
to  his  needs.  Use  coins  or  play  money  to  make  situa- 
tions clearer. 

157-158  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  145-147. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

159-160  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  147-149. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

161-164  Learning  how 

Lesson  Briefs  for  this  lesson  are  on  pages  149-152. 

Teaching  the  whole  class 

The  principal  new  idea  needed  in  this  lesson  was 
taught  on  pages  159  and  160  (the  multiplication  of 
two-figure  numerals  by  tens  and  hundreds).  It  is  ex- 
tremely important  for  the  child  to  realize  that  in  an 
example  such  as  13X26,  when  he  gets  around  to 
multiplying  by  the  1 he  is  really  multiplying  by  10, 
and  therefore  his  partial  answer  will  be  260  and 
not  26. 

The  pictures  in  the  SEE  step  suggest  a convenient 
way  of  using  objects  to  develop  the  lesson.  You  will 

Expanded  notes  154-160 


303 


need  33  small  boxes  and  78  objects  small  enough  so 
that  10  will  fit  into  one  of  the  boxes — for  example, 
shell  macaroni,  corn,  sunflower  seeds,  etc.  Boxes 
might  be  empty  match  boxes,  or  boxes  made  of  paper 
folded  by  the  children.  The  numeral  10  should  be 
printed  on  the  bottom  of  each  box  to  indicate,  when 
the  box  is  turned  upside  down,  that  the  box  contains 
10  objects.  To  represent  10  tens,  or  100,  the  boxes 
may  be  arranged  in  piles. 

Page  161 : One  way  of  introducing  this  lesson  is  to 
ask  children  if  they  would  be  interested  in  planting 
seeds. 

Then  ask  the  children  to  open  their  books  to  page 
161.  Let  someone  read  the  problem  aloud.  Then  di- 
rect attention  to  Picture  A.  Let  children  tell  what  they 
see  in  the  picture.  Ask  how  many  groups  of  26  seeds 
there  are.  Ask  if  there  are  as  many  groups  of  26  seeds 
as  there  are  children,  and  let  a child  identify  the 
groups  or  explain  their  arrangement.  Call  attention  to 
the  equation  and  let  children  take  turns  relating  each 
figure  in  it  to  the  problem  and  to  the  picture.  (You 
may  need  to  explain  that  the  1 3 in  the  equation  repre- 
sents not  the  13  children,  but  the  13  groups  of  seeds 
these  children  planted.)  Be  sure  the  children  under- 
stand that  they  must  think  of  the  13  groups  as  10 
groups  and  3 groups  and  of  the  13  as  one  ten  and 
3 ones. 

Discuss  Picture  B and  the  accompanying  text  in 
the  same  detail.  Draw  attention  to  the  fact  that,  since 
we  are  working  with  only  3 of  the  groups  to  start 
with,  the  other  10  groups  have  been  dimmed  off.  Get 
the  children  to  understand  that  the  dotted  background 
indicates  that  we  are  to  think  of  the  3 groups  of  26 
seeds  each  as  one  total  group,  or  as  the  seeds  that  3 
children  planted.  Then  have  someone  relate  the  com- 
putation to  the  picture.  Bring  out  the  fact  that  in  the 
computation,  the  3 represents  3 groups  of  seeds  and 
not  3 children,  although  it  does  represent  the  groups 
of  seeds  that  3 children  planted. 

If  any  child  has  difficulty  understanding  this  step, 
let  him  work  it  through  with  objects.  Use  the  pictures 
as  a guide.  Let  him  lay  out  13  groups  of  26  objects 
each,  as  shown  in  Picture  A.  (The  arrangement  of  the 
individual  groups  of  26  into  an  overall  grouping  of  10 
groups  of  26  and  3 groups  of  26  should  be  carefully 
followed.)  Then  let  him  combine  the  3 groups  of  26. 
When  he  does  this,  he  will  work  with  the  ones  first 
and  will  discover  that  he  has  more  than  10  of  them. 
Let  him  make  a new  box  of  10  by  putting  10  of  the 
objects  into  another  box.  His  arrangement  would  then 
look  like  the  dimmed  off  part  of  Picture  C on  page  162. 

Page  162:  Let  one  of  the  children  explain  to  the 
304  class  what  the  dimmed  off  part  of  Picture  C repre- 


sents (the  seeds  planted  by  3 of  the  13  children).  Let 
him  tell  where  this  number  of  seeds  came  from.  Then 
have  everyone  read  the  text  and  ask  why  we  are  no 
longer  concerned  with  this  group  of  78  seeds.  Let 
pupils  take  turns  relating  to  the  text  what  they  see  in 
strong  color  in  Picture  C.  Let  someone  explain  the 
meaning  of  the  dotted  background.  (The  10  groups  of 
26  each  are  to  be  thought  of  as  a total  group.)  Have 
a child  relate  the  computation  to  the  text  and  let 
another  child  relate  the  computation  to  the  picture. 
Be  sure  everyone  understands  that  the  10  represents 
the  10  groups  of  seeds  10  children  planted.  Direct 
attention  to  the  rearrangement  of  the  10  groups  of  26 
each  in  Picture  D as  2 hundreds  and  6 tens. 

Again,  slow  pupils  may  need  to  work  out  this  step 
with  objects.  However,  since  they  had  your  attention 
during  their  initial  arranging  of  the  objects,  they 
may  be  able  to  combine  the  10  groups  of  26  with- 
out assistance  while  you  continue  teaching  the  rest  of 
the  class.  Explain  to  pupils  working  with  the  objects 
that  when  they  have  more  than  9 tens,  they  are  to 
make  hundreds  by  piling  boxes  in  groups  of  10. 

Be  sure  the  children  understand  that  Picture  D 
shows  the  78  seeds  planted  by  3 children  (groups  on 
the  right)  and  the  260  seeds  planted  by  10  children 
(groups  on  the  left).  Now  relate  the  computation  op- 
posite Picture  D to  the  picture.  Be  sure  to  refer  back 
to  the  computation  opposite  Picture  B on  page  161 
and  opposite  Picture  C to  explain  the  numbers  78  and 
260.  Discuss  the  dotted  background  and  its  meaning. 
Relate  the  addition  opposite  Picture  C to  the  picture. 

Next  tell  the  children  that  all  the  computation  is 
usually  written  together  in  the  same  place  to  save 
work.  Direct  attention  to  the  computation  opposite 
Picture  E.  Draw  attention  to  the  figures  in  the  compu- 
tation, one  under  another,  in  columns  representing 
ones,  tens,  and  hundreds.  Let  the  pupils  look  at  the 
arrangements  in  the  THINK  and  TRY  steps. 

Page  163:  Devote  some  time  to  the  picture,  to  start 
with.  Draw  attention  to  the  6 children  at  the  upper 
part  of  the  picture  and  relate  them  to  the  figure  6 in 
26 — in  the  problem,  equation,  and  computation.  Then 
direct  attention  to  the  20  children  in  the  lower  part 
of  the  picture  and  relate  them  to  the  20  in  the  26. 
Let  children  read  the  text  to  discover  how  many  seeds 
each  child  planted.  Ask  how  many  seeds  there  are  in 
one  group.  Then  ask  why  it  is  a good  idea  to  think  of 
the  26  children  as  20  children  and  6 children,  and 
of  26  as  2 tens  and  6 ones.  Ask  how  many  groups  of 
seeds  6 children  will  plant  and  how  many  groups 
of  seeds  20  children  will  plant.  Ask  how  many  groups 
of  seeds  26  children  will  plant.  If  children  are  slow 
in  answering,  ask  additional  questions,  such  as  these: 


' How  many  groups  of  seeds  will  26  children  plant? 
Do  we  know  how  many  seeds  there  are  in  one 
group?  Do  we  know  how  many  seeds  there  are  in 
26  groups?  What  do  we  have  to  do  to  find  out?  Do 
! we  multiply  the  size  of  the  group  by  the  number  of 
groups?  What  numeral  represents  the  size  of  the 
group?  What  numeral  tells  how  many  groups  there 
are?  How  shall  we  write  these  numerals  in  compu- 
i‘  tational  form?  What  numerals  do  we  multiply  first? 

What  numerals  do  we  multiply  next? 

!'  Then  let  children  take  turns  answering  the  ques- 
tions in  the  text  and  relating  the  figures  in  the  ac- 
I companying  computation  to  the  text  as  it  is  developed. 

' It  is  impractical  to  work  this  particular  problem 
i (or  any  other  in  which  the  multiplier  goes  into  the 
i second  decade  or  higher)  with  objects,  since  it  would 
. require  far  too  many  objects.  However,  children  who 
are  still  slow  in  grasping  the  process  of  multiplying 
li:  one  two-figure  numeral  by  another  two-figure  nu- 
iij  meral  may  use  the  objects  assembled  for  the  SEE 
, step  to  work  additional  simple  problems,  such  as 
I 12X25,  14X17,  etc. 

! ' Page  1 64:  After  discussing  Problem  A (in  the  TRY 
I step)  and  its  solution  with  the  class,  assign  Exercises 
i B to  E as  written  work.  Make  sure  everyone  under- 
! stands  why  no  multiplying  was  done  in  the  ones’  col- 
1 umn  in  Exercise  B (because  there  are  no  ones  in  the 
i multiplier) . Tell  the  children  that,  when  they  do  this 
1 work,  they  are  not  to  look  at  the  computation  shown 
I in  the  book  until  they  have  completed  their  own 
work. 

I Help  those  who  fail  to  do  the  TRY  examples  suc- 
cessfully before  permitting  them  to  proceed  with  the 
' DO  step.  Analyze  the  work  of  any  pupil  who  is  mak- 
; ing  errors  to  find  exactly  what  the  cause  of  these  er- 
rors is,  so  that  you  can  suggest  the  appropriate  reme- 
j dy.  Perhaps  some  children  will  need  to  review  the  pre- 
ceding lesson  on  multiplying  by  tens  and  hundreds. 
Exercises  A to  T of  the  DO  step  are  to  be  com- 
' pleted  by  pupils  without  any  assistance  from  you. 
Provide  answers  for  these  exercises  so  that  pupils  may 
i verify  their  work  when  they  have  finished  the  assign- 
ment. 

Exercises  in  the  second  block  (A  to  R)  may  be  as- 
; signed  to  students  who  require  extra  practice. 

; Providing  for  the  able  pupil 

j Able  pupils  can  make  up  problems  that  require  the 
i multiplication  of  one  two-figure  numeral  by  another 
two-figure  numeral,  write  them  on  cards,  and  ex- 
i : change  them  with  one  another  to  solve. 

! Another  activity  able  pupils  enjoy  is  that  of 
I working  with  “magic  numbers.”  Tell  them  to  multiply 
, j 37  first  by  3,  and  then  by  multiples  of  3,  as  3X37, 


6X37,  9X31,  12X37,  etc.,  as  far  as  27X37  to 
see  what  happens.  (The  products  will  be  111,  222, 
333,  etc.,  up  to  999.)  When  they  have  done  this,  tell 
them  to  double  37  and  to  work  with  the  result  (74) 
in  the  same  way.  They  should  use  the  numbers  3,  6, 
9,  and  12  as  multipliers.  (3X74  = 222;  6X74=444; 
9X74  = 666;  12X74  = 888.)  Then  ask  them  to  dou- 
ble 74  and  find  out  how  many  times  it  can  be  multi- 
plied by  3 or  a multiple  of  3 before  the  figures  in  the 
product  become  dissimilar.  (3X148=444;  6X148  = 
888.  Here  the  sequence  ends,  since  9X148  = 1332.) 
Helping  the  slow  learner 

You  may  also  give  these  pupils  cards  containing 
examples  in  which  two-figure  numerals  are  multiplied 
by  decade  numbers  (10,  20,  30,  etc.).  Direct  the 
children  to  estimate  the  answers  in  hundreds.  For 
example,  for  20X37  a child  might  write  “700”  if  he 
thinks  the  answer  will  be  in  the  700’s  or  he  might 
write  “800”  if  he  thinks  the  answer  will  be  in  the 
800’s.  The  slow  pupil  may  need  further  work  with  the 
multiplication  of  two-figure  numerals  by  a one-figure 


numeral,  simplified  in  the  following  way: 

3X5.^  =□  4 

20 

\2 

^4 

_jL 

3 

CO 

3 

\Z 

CO 

12. 

60 

ItL 

Later  he  can  remember 

(or  carry) 

the  ten 

until  he 

has  completed  the  multiplication  of  tens. 

Similar  situations  may  be  reproduced  with  objects. 

165-166  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  152-154. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

167  Keeping  skillful 

Lesson  Briefs  for  this  lesson  are  on  pages  154-155. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

168-169  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  155-156. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


Expanded  notes  161-169 


169  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  page  157. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


Arithmetic  is  often  used  to  compare  two  groups  of 
known  size.  If  the  groups  are  nearly  equal,  the  process 
of  subtraction  is  generally  used  to  find  how  many  more 
objects  are  in  the  larger  group  than  in  the  smaller 
group,  or  how  many  fewer  are  in  the  smaller  group 
than  the  larger  one.  Comparisons  by  this  method  were 
taught  on  pages  86  and  87.  There  are,  however,  many 
situations  in  which  the  difference  between  the  groups 
is  relatively  large.  For  example,  suppose  one  school  has 
448  pupils  and  another  has  only  64. 

Comparison  by  subtraction  shows  there  are  384  more 
pupils  in  the  first  than  there  are  in  the  second,  but  this 
is  not  a very  satisfying  way  of  comparing  the  two 
groups.  If  the  64  pupils  are  considered  as  one  group, 
one  can  ask  how  many  groups  of  this  size  can  be 
formed  from  the  448  pupils  in  the  other  school.  This 
suggests  a division,  and  448-^64=7.  This  result  would 
usually  be  stated  as  follows:  There  are  seven  times 
as  many  pupils  in  the  first  school  as  there  are  in  the 
second.  In  this  situation,  the  result  of  the  comparison 
by  division  is  more  satisfying  than  the  comparison  by 
subtraction.  This  will  usually  be  true  when  one  group  is 
at  least  twice  as  large  as  the  other. 

Comparison  by  subtraction  may  be  regarded  as  a 
special  case  of  comparison  by  division.  When  the  num- 
306  bers  are  nearly  equal,  the  smaller  can  be  subtracted 


from  the  larger  only  once.  In  other  situations  where  the 
smaller  number  can  be  subtracted  from  the  larger  more 
than  once,  comparison  by  division  will  usually  be  more 
satisfying. 

Basically,  the  comparison  can  be  made  in  two  ways — 
either  the  larger  group  is  compared  with  the  smaller, 
or  the  smaller  is  compared  with  the  larger.  The  latter 
comparison  commonly  leads  to  the  language  of  frac- 
tions. It  is,  therefore,  postponed  until  a later  point  in 
this  arithmetic  program.  This  discussion  and  the  de- 
velopment on  pages  170-173  of  Seeing  Through  Arith- 
metic 4 is  confined  to  comparisons  in  which  the  base  is 
the  smaller  group.  Moreover,  this  development  con- 
siders only  those  situations  in  which  the  size  of  each 
group  is  known.  In  these  situations,  the  computation 
may  be  done  by  division,  and  the  quotient  is  always 
larger  than  1.  The  result  of  the  comparison  is  then  com- 
monly expressed  in  multiplication  language.  For  ex- 
ample, the  statement  may  be  ‘‘There  are  3 times  as 
many  pigs  as  lambs." 

Only  an  introduction  to  comparison  by  division  is 
given  on  pages  170-173  of  Seeing  Through  Arithmetic  4. 
There  is  a great  deal  more  to  be  learned  about  this 
topic,  but  it  must  be  deferred  until  a time  when  pupils 
have  had  a number  of  experiences  that  are  essential  to 
understanding  it  but  which  fall  outside  the  normal  scope 
of  work  for  Grade  4. 


170-173  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  158-160. 

Teaching  the  whole  class 

Page  170:  Social  interest  for  this  lesson  is  centered 
around  a visit  to  a farm.  Give  the  children  opportu- 
nities to  tell  of  their  own  experiences  on  farms  before 
considering  the  arithmetic  content  of  the  lesson. 

Have  them  open  their  books  to  page  170  and  read 
Problem  A.  Then  call  on  a pupil  to  identify  in  Pic- 
ture A the  group  of  1 8 baby  pigs  and  the  group  of  6 
lambs.  Be  sure  pupils  understand  what  the  18  at  the 
right  stands  for.  Then  ask  the  children  how  many 
lambs  are  in  the  smaller  group.  Tell  them  that  there 
are  6 lambs  and  that  we  want  to  find  how  many 
groups  of  6 pigs  there  are. 

Direct  attention  to  Picture  B.  Bring  out  the  fact 
that  the  group  of  pigs  in  the  black  circle  is  equal  in 
number  to  the  group  of  lambs.  Explain  that  all  of  the 
pigs  are  to  be  divided  into  groups  of  this  number.  1 
Explain  that  this  picture  shows  the  beginning  of  the 
division  of  18  pigs  into  equal  groups  of  6.  Have  the 


I children  look  at  the  beginning  of  the  equation  at  the 
I right  of  the  picture.  Get  the  children  to  understand 
I that  18-4-6  indicates  that  the  18  pigs  are  to  be  di- 
f vided  into  groups  of  6. 

t The  children  should  see  that  Picture  C shows  the 
I?  group  of  1 8 pigs  continuing  to  be  divided  into  groups 
of  6.  Discuss  the  statement  concerning  the  meaning 

(of  “how  many  times  as  many.”  Explain  the  completed 
equation. 

Page  1 71 : Let  pupils  look  at  Picture  D and  dis- 
cover that  the  group  of  18  pigs  has  now  been  com- 
pletely divided  into  groups  of  6.  Call  on  someone  to 
tell  into  how  many  of  these  groups  of  6 the  18  pigs 
were  divided.  Then  direct  attention  to  the  computa- 
1 tion  at  the  right.  Tell  pupils  this  merely  shows  what 
I to  do  with  numerals  to  get  the  answer  to  the  problem, 
i Now  take  great  care  to  develop  the  meaning  of 
I the  special  terminology  involved  in  this  type  of  prob- 
1 lem.  Ask  the  children  if  they  have  ever  heard  expres- 
I sions  like:  “twice  as  many,”  “twice  as  long,”  “two 
& times  as  many,”  and  “two  times  as  long.”  Let  the 
^children  discuss  such  expressions  as,  “Jack  had  two 
times  as  many  stamps  as  John  had.”  Relate  this  type 
ft  of  expression  to  the  work  just  completed. 

" Now  tell  the  children  that  they  will  study  another 
6 problem  of  the  same  kind.  Have  them  read  Problem 
* A and  identify  the  groups  in  Picture  A.  (Note  that 
instead  of  explanations,  the  book  asks  questions  that 
should  cause  the  children  to  think  through  what  must 
be  done.)  Reference  to  the  pictures  should  help  the 
children  find  the  answers.  Remind  them  that  a wavy 
line  (-~)  indicates  one  or  more  missing  words  and 
that  the  screen  indicates  a missing  number.  Call  on 
different  pupils  to  tell  the  missing  words  and  numbers 
and  to  answer  the  questions. 

Page  1 72:  Continue  in  the  same  way,  having  pupils 
use  the  picture  to  find  the  missing  numbers. 

Problem  A on  this  page  moves  the  pupils  toward 
more  abstract  thinking.  It  is  the  first  one  without  an 
accompanying  picture.  Have  the  problem  read  and 

i discuss  the  equation  carefully.  You  might  ask  a pupil 
to  go  to  the  board  and  draw  24  X’s  to  show  the  yellow 
chicks  and  3 squares  to  show  the  black  chicks.  Then 
ask  him  to  illustrate  the  meaning  of  the  problem  and 
I equation  by  drawing  rings  around  groups  of  3 X’s.  Be 

I sure  he  knows  why  he  draws  rings  around  groups  of 
3.  Ask  another  pupil  to  read  the  equation  and  fill  in 
the  missing  number.  Be  sure  the  pupils  understand  the 
use  of  the  idiom  “8  times  as  many.” 

For  Problem  B,  ask  pupils  to  explain  what  the 
'equation  means  [that  54  chickens  are  to  be  divided 
fiinto  groups  of  9].  Let  them  explain  the  use  of  9 and 
i talk  about  using  “6  times  as  many”  because  there 


are  6 groups  of  chickens.  For  Problems  C and  D,  ask 
pupils  to  write  the  equation,  find  the  answer,  and  be 
ready  to  explain  their  work  by  drawing  pictures  or 
using  objects. 

When  you  assign  Problems  E to  N as  written  work, 
warn  the  children  that  they  will  find  some  other  kinds 
of  problems  among  them.  Tell  them  to  think  about 
the  problems  very  carefully  to  determine  what  is  hap- 
pening. Instruct  the  pupils  to  write  the  equation  for 
each  problem  and  find  the  answer;  then  rewrite  the 
equation  with  the  missing  number  in  it. 

Page  173:  When  the  children  have  found  the  so- 
lutions to  the  problems  in  this  lesson  (E  to  N),  supply 
answers  (including  the  equations),  and  let  each  child 
verify  his  own  work. 

The  “Keeping  skillful’!  lesson  should  be  treated 
separately.  Have  children  copy  the  equations  in  Block 

1 and  supply  the  answers,  or  simply  write  the  an- 
swers. The  pupils  should  copy  each  exercise  in  Block 

2 in  computational  form  and  multiply.  Be  sure  they 
understand  that  either  number  may  be  used  as  the 
multiplier  and  that  the  sensible  one  to  use  is  the  one 
with  fewer  figures.  In  Block  3,  they  should  copy  the 
numbers  in  computational  form  and  find  the  answers. 

Providing  for  the  able  pupil 

Before  you  begin  this  activity,  discuss  the  kinds  of 
situations  in  which  things  are  divided  into  equal 
groups  or  in  which  things  are  compared  by  finding 
how  many  times  as  many  there  are  of  one  as  the  other. 

Write  on  the  board  several  equations  standing  for 
divisive  situations  (454-5  = H,  for  example).  Then 
ask  the  able  pupils  to  write  two  different  types  of 
problems  that  fit  each  equation.  They  are  to  find  the 
answer  to  each  problem,  too.  The  problem  situations 
they  write  should  be  (1)  those  in  which  a whole 
group  is  divided  into  equal  groups  and  they  must  find 
the  number  of  equal  groups  and  (2)  those  in  which 
they  must  find  how  many  times  as  many  objects  there 
are  in  one  group  as  there  are  in  the  other. 

Helping  the  slow  learner 

For  any  of  the  problems  in  the  book  that  these  chil- 
dren missed,  let  them  use  objects  and  set  up  the  two 
groups  for  comparison.  Instead  of  circling  the  equal 
groups  in  the  larger  group  of  items  as  was  done  in  the 
book,  have  them  separate  the  larger  group  into  small- 
er equal  groups. 

174-175  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  161-162. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


Expanded  notes  169-175 


175  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  162-163. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

176-178  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  163-165. 

Teaching  the  whole  class 

The  division  problems  on  page  176  are  of  the  type 
in  which  the  size  of  the  equal  groups  is  known  and  it 
is  desired  to  find  the  greatest  number  of  equal  groups 
of  this  size  that  can  be  made  and  the  size  of  any  re- 
mainder. On  pages  118  and  119  children  studied  di- 
vision of  this  type  with  remainders,  but  not  in  con- 
nection with  problem  solving.  Before  beginning  the 
work  on  this  page,  you  may  find  it  worth  while  to  re- 
view the  work  on  those  pages. 

Page  176:  Begin  the  work  on  this  page  by  having 
pupils  read  Problem  A.  Tell  pupils  to  look  at  Picture 
A,  where  they  will  see  a box  with  59  peaches  in  it 
(the  children  are  not  to  count  the  peaches)  and  some 
smaller  baskets  that  are  to  be  filled.  Be  sure  the  chil- 
dren understand  from  the  problem  that  6 peaches  are 
to  be  put  into  each  basket.  Then  have  them  look  at 
the  equation  below  the  problem.  Let  someone  tell 
what  the  59,  6,  and  screen  represent. 

Now  direct  attention  to  Picture  B and  the  text  be- 
low the  equation.  Emphasize  the  separation  of  the 
peaches  into  groups  of  6.  Then  help  the  children 
understand  that  there  will  be  as  many  baskets  of  6 
as  there  are  groups  of  6.  Discuss  the  remainder  of  5 
and  the  reasons  for  not  using  another  basket  (the 
problem  set  up  a requirement  of  6 peaches). 

Go  on  to  Problem  B.  Have  it  read  aloud.  Let  a 
child  read  the  material  labeled  “Think”  and  supply 
the  missing  numbers.  If  he  has  trouble,  ask  him  to 
think  of  the  number  near  27,  but  smaller,  that  can  be 
divided  by  6 without  a remainder.  Then  ask  him  how 
much  larger  than  that  number  27  is.  Let  the  child  use 
objects  to  help  visualize  this  division.  Be  sure  that  he 
associates  the  right  number  with  piles  and  with  cans 
in  the  last  two  statements. 

Problem  C,  dealing  with  money,  may  be  a little 
more  difficult  to  think  through.  If  possible,  have  244 
in  pennies  available.  Make  sure  the  children  see  that 
they  must  first  find  how  many  groups  of  54  there  are 
in  244  and  that  John  can  buy  as  many  candy  bars  as 
there  are  groups  of  54.  Then  let  someone  divide  the 
pennies  into  groups  of  5.  Let  the  children  pretend 
308  that  some  objects  (pencils,  chalk,  etc.)  are  candy 


bars.  Direct  the  child  who  separated  the  pennies  to 
put  an  object  (candy  bar)  beside  each  group  of  54. 
Discuss  the  result  (4  candy  bars  and  44  left  over). 

Page  1 77:  Tell  the  children  that  00  this  page  they 
are  going  to  learn  more  about  working  with  remain- 
ders, but  that  here  the  problems  are  of  a different 
kind.  Point  out  that  on  the  preceding  page  they 
studied  problems  in  which  they  had  to  find  the  num- 
ber of  equal  groups  and  the  remainders.  Ask  pupils  if 
they  can  remember  another  kind  of  division  situation 
(finding  how  many  are  in  each  group).  Let  them  give 
examples  and  ask  them  if  they  can  find  the  pages  in 
their  book  on  which  they  studied  this  type  of  prob- 
lem (pages  120-123). 

Make  sure  they  realize  that  this  type  of  division  is 
concerned  with  finding  the  size  of  the  equal  groups. 
Then  assemble  35  small  objects  and  tell  the  children 
to  pretend  that  they  are  pieces  of  candy.  Ask  some- 
one to  demonstrate  how  they  can  be  shared  equally 
by  5 children.  Be  sure  he  takes  a group  of  5 “candies” 
at  a time  from  the  original  group  and  gives  1 piece  of 
it  to  each  of  5 children  until  all  of  the  candy  has  been 
shared.  Be  sure  the  children  observe  that  each  of  the 
5 children  sharing  the  candy  gets  7 pieces.  Next  put 
the  candies  together  again  and  include  one  more 
piece.  Tell  the  pupils  that  now  there  are  36  pieces  of 
candy  to  divide  equally  among  5 children.  Help  them 
share  the  candy  as  was  done  for  the  35  pieces.  Discuss 
the  result  (7  pieces  in  each  of  the  5 groups,  or  each  of 
the  5 children  received  7 pieces;  remainder,  1 piece). 

Ask  the  children  to  read  Problem  A and  the  equa- 
tion to  themselves.  Pupils  should  look  at  Picture  B and 
see  that  a group  of  5 pieces  of  candy  has  been  taken 
away  and  that  each  child  has  the  first  piece  of  his 
group  of  candies.  In  Picture  C they  should  see  that 
the  division  of  candy  has  been  completed — that  the! 
five  boys  each  got  7 pieces  of  candy  and  that  there  is 
1 piece  of  candy  left  over.  Make  certain  that  pupils 
can  explain  the  equation  given  in  the  last  line  of  the 
text — that  they  understand  they  can  divide  36  by  5 
because  they  take  a group  of  5 away  each  time  each 
takes  a piece. 

If  you  think  it  advisable,  work  with  objects  when 
discussing  Problems  B,  C,  and  D.  In  each  case,  get 
the  children  to  explain  each  number  and  the  screen  in 
the  equation.  Also  discuss  what  is  meant  by  “Divide 
37  by  6”  (the  6 represents  the  group  of  cans  needed 
to  put  1 can  in  each  pile),  etc. 

Page  178:  Assign  Problems  A to  F as  written 
work.  Warn  the  children  that  both  types  of  division 
problems  are  included  and  that  they  must  write  the 
correct  equation  before  finding  the  answer  for  each 
problem. 


Supply  equations  and  answers  for  the  problems, 
and  let  the  children  verify  their  work.  Then  discuss 
the  problems  that  caused  the  most  difficulty. 

The  material  in  the  “Side  trip”  should  be  treated  as 
a separate  lesson.  Review  as  much  of  the  calendar  as 
you  find  necessary,  paying  attention  to  the  abbrevia- 
tions for  the  days  of  the  week,  the  sequence  of  num- 
bers, the  numbers  of  days  in  the  months.  Compare 
the  displayed  calendar  for  April  1947  with  the  cur- 
rent calendar. 

I Discuss  Exercise  A and  note  the  two  ways  of  writ- 
ing this  date.  Discuss  Exercise  B.  Assign  Exercises 
C to  I as  written  work. 

Providing  for  the  able  pupil 

Prepare  a supply  of  cards  (20  or  more)  with  prob- 
: lems  on  them  in  which  children  must  find  either  the 
I number  of  equal  groups  and  the  number  of  remain- 
' ing  objects  or  the  size  of  equal  groups  and  the  num- 
,ber  of  remaining  objects.  See  Activity  13,  page  337. 
! The  problems  can  be  written  on  one  side  of  the  card 
I or  cut  from  discarded  arithmetic  books  and  pasted  on 
'the  cards.  On  the  other  side  of  the  card,  write  the 
j description  of  the  problem  type  ( “find  the  number  of 
equal  groups”  or  “find  the  number  of  things  in  the 
''equal  group”)  and  the  equation.  Label  each  card 
I with  a letter. 

j Let  an  able  pupil  take  the  pile  of  cards,  read  the 
problem  on  a card,  and  write  the  equation  and  the  de- 
, scription  of  the  problem.  Then  he  should  find  the  an- 
1 swer.  He  can  verify  his  work  by  turning  over  the  card. 
The  picture  below  shows  both  sides  of  a sample  card. 


A John  had  45^.  He  bought  as 
many  oranges  as  he  could  at 
6j^  each.  How  many  oranges 
did  he  buy?  Did  he  have  any 
money  left  over?  If  so,  how 
much? 


Activity  35,  page  350,  in  which  children  are  to 
jmake  up  problems  for  equations  written  on  the  board, 
may  also  be  used  by  the  abler  children. 


Helping  the  slow  learner 

Slower  learners  will  need  many  opportunities  to 
dramatize  with  objects  division  problems  that  have 
remainders  in  the  answers.  If  they  need  this  help,  let 
them  use  objects  in  solving  Problems  A to  F on  page 
178. 

Try  also  to  analyze  their  solutions  to  see  where 
their  weaknesses  lie — in  knowledge  of  the  basic  facts, 
in  interpreting  the  problem  situation,  in  dividing  with 
remainders,  or  in  interpreting  what  the  remainder 
stands  for. 

179  Thinking  straight 

Lesson  Briefs  for  this  lesson  are  on  pages  165-166. 

Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 

180-181  Checking  up 

Lesson  Briefs  for  this  lesson  are  on  pages  167-169. 


Expanded  Notes  are  not  considered  necessary  for  this 
lesson. 


In  Seeing  Through  Arithmetic  4,  the  learning  of  the  di- 
vision basic  facts  is  based  upon  the  quotitive  or  "meas- 
urement” type  of  divisive  action.  For  example,  the  fact 
54^9  = 6 is  learned  by  observing  (as  on  page  114) 
that  when  a group  of  54  is  separated  into  groups  of  9, 
there  are  6 such  groups.  The  same  basic  idea  is  used 
to  teach  the  process  of  division  on  pages  182-205. 
Division  is  taught  as  a process  for  finding  how  many 
equal  groups  of  a certain  size  can  be  formed  from  a 
given  group. 

Division  is  generally  regarded  as  the  most  difficult 
basic  process  in  arithmetic.  One  reason  for  this  is  that, 
as  usually  taught,  it  is  not  a direct  process,  like  addi- 
tion or  multiplication,  and  some  estimating  and  adjust- 
ing are  involved  in  all  but  the  simplest  of  examples. 


Expanded  notes  175-181 


The  quotient  figure  must  be  estimated  step  by  step,  and 
if  at  any  step  it  is  not  "correct,”  a correction  or  new 
estimate  is  made,  and  the  process  continues. 

Another  reason  is  that  for  many  years  division  with 
a one-figure  divisor  and  division  with  a two-figure 
divisor  were  taught  as  if  they  were  two  quite  different 
processes  with  little  in  common  but  three  frightening 
words — dividend,  divisor,  and  quotient.  This  was  cor- 
rected (to  some  extent)  when  the  use  of  “short”  division 
as  the  introduction  to  the  division  process  was  aban- 
doned in  most  schools. 

A third  reason  is  that  the  form  in  which  the  children 
were  required  to  write  their  work  when  using  the  long 
division  method  made  it  almost  necessary  for  them  to 
have  a high  degree  of  skill  and  understanding  before 
they  could  divide.  There  was  nothing  in  the  arrange- 
ment that  would  help  to  develop  that  skill  and  under- 
standing. Furthermore,  that  method  of  writing  long 
division  forced  the  child  to  do  a great  deal  of  wasted 
work  while  he  was  trying  and  discarding  numbers  that 
might  be  part  of  the  quotient. 

Finally,  no  attempt  was  made  to  help  the  children 
understand  division  by  showing  them  that  it  is  really  a 
process  of  repeated  subtraction. 

The  computational  process  of  division  is  based  upon 
subtracting  equal  groups  until  the  original  number  (or 
dividend)  has  been  used  up.  This  process  is  shown  both 
pictorially  and  by  symbols  in  this  book,  but  at  first  no 
effort  is  made  to  subtract  as  many  equal  groups  as 
possible.  In  an  example  like  54-^4,  the  usual  pro- 
cedure consists  of  first  subtracting  10  fours,  or  40,  and 
then  subtracting  3 fours,  or  1,2,  to  obtain  a complete 
quotient  of  10  + 3,  or  13,  and  a remainder  of  2.  How- 
ever, one  can  subtract  any  desired  number  of  fours  (not 
more  than  13,  of  course)  in  the  first  step.  Thus,  one  can 
first  subtract  5 fours,  or  20,  and  then  8 fours,  or  32  (as 
is  done  on  pages  182-184),  and  obtain  the  quotient,  13, 
as  the  sum  of  5 and  8. 

This  general  understanding  that  the  division  proc- 
ess is  accomplished  by  repeated  subtractions  is  de- 
veloped with  great  care.  No  new  basic  understanding 
is  required  when  two-figure  divisors  are  introduced 
(pages  200-205).  In  fact,  the  extension  to  divisors  of 
three  or  more  figures  is  immediate,  but  is  not  made  in 
this  book. 

Much  of  the  difficulty  in  division  arises  because  it 
has  been  customary  to  insist  that  the  pupil  get  the  cor- 
310  rect  quotient  figure  in  each  step.  Not  even  the  most  ma- 


ture and  skilled  computers  always  get  the  right  quotient 
figure  on  the  first  trial,  but  when  the  nature  of  the 
process  is  understood,  they  can  proceed  and  correct 
their  work.  One  procedure  is  to  erase  the  work  that 
was  done  with  the  incorrect  quotient  figure  and  start 
over.  Another  and  simpler  procedure  is  to  continue  the 
work  and  adjust  the  computation  as  one  goes  along. 
This  procedure  is  used  to  introduce  the  process  in  this 
book.  As  children  grow  more  mature  and  skilled  in  their 
work  with  division,  they  are  taught  gradually  how  to 
improve  their  estimates  and  are  encouraged  to  do  so. 
At  the  outset,  getting  the  most  economical  estimate  is 
regarded  as  less  important  than  understanding  the  proc- 
ess. 

In  this  book,  the  partial  quotients  are  written  at  the 
right  of  the  dividend,  and  a vertical  line  is  drawn  to 
separate  them  from  the  rest  of  the  work.  This  arrange- 
ment makes  it  easy  to  add  the  partial  quotients  to  find 
the  complete  quotient,  which  is  written  beside  the  re- 
mainder, if  there  is  one.  The  complete  answer  is  then 
in  one  spot.  Writing  the  partial  quotients  in  this  way 
enables  the  child  to  add  normally  and  to  place  his  sum 
underneath  the  column. 

For  some  forty  years  past  in  the  United  States,  the 
conventional  manner  of  writing  division  has  placed  the 
quotient  above  the  dividend  and  used  a horizontal  line 
to  separate  them.  This  scheme  has  not  always  been 
used  in  this  country  and  at  the  present  time  is  not  used 
in  most  other  countries.  The  practice  of  placing  the 
quotient  at  the  right  is  not  an  innovation.  It  is  a return 
to  a practice  that  was  formerly  almost  universal. 

Certain  details  arising  in  the  use  of  the  process  are 
given  special  attention.  One  of  these  concerns  what  to 
do  when  the  estimated  quotient  is  too  large.  This  is 
taught  in  a "Thinking  straight”  section  on  page  192. 
Applications  involving  money  are  also  given  special  at- 
tention. Some  of  the  “difficulties”  in  division  involving 
the  placement  of  numerals,  "bringing  down”  numbers 
from  the  dividend,  and  typical  “zero  difficulties”  are 
largely  avoided  when  pupils  understand  the  division 
process.  These  difficulties  arise  when  division  is  taught 
by  reliance  upon  a set  of  rules  (“divide,  multiply,  com- 
pare, subtract,  bring  down,  etc.")  which  are  learned 
without  understanding.  The  painstaking  pictorial  de- 
velopment of  long  division  in  this  book  is  designed  to 
develop  understanding  as  well  as  skill  in  the  use  of  the 
process. 


182-191  Learning  how 

Lesson  Briefs  for  this  lesson  ore  on  pages  169-175. 

j Overview 

If  you  are  not  already  familiar  with  the  division  meth- 
od taught  in  this  book,  be  sure  to  read  the  section 
“Charting  the  course”  (pages  309-310)  and  then 
study  pages  182-191  of  the  pupil’s  book.  These  ten 
pages  provide  an  explanation  that  is  simple,  com- 
, plete,  and  illustrated  at  every  step.  The  general  pro- 
cedure taught  here  is  a “long  division”  method  that  is 
; the  same  for  divisors  of  any  size.  It  is  introduced  in 
' this  lesson  with  divisors  of  only  one  figure,  but  the 
method  is  general.  Moreover,  the  first  example  (page 
182)  is  one  with  a remainder,  which  is  the  general 
case.  The  lesson  explains  division  as  a process  of  re- 
! peated  subtraction,  and  the  reasons  for  each  step  are 
I made  clear  by  pictures  and  text.  Finally,  the  difficul- 
j ties  of  estimating  the  quotient  figure  are  avoided,  be- 
cause neither  the  method  nor  the  way  the  work  is 
written  requires  that  the  exact  figure  be  obtained  be- 
j fore  the  work  can  proceed. 

After  examining  pages  182-191  carefully,  you 
should  observe  that : ( 1 ) the  process  makes  use  of  re- 
peated subtractions;  (2)  the  complete  quotient  can 
be  obtained  in  various  ways,  some  of  which  are  more 
efficient  than  others;  (3)  it  is  not  necessary  to  learn 
I and  use  the  most  efficient  procedure  at  the  beginning 
— efficiency  can  be  built  up  gradually  by  the  pupils; 
: (4)  the  computation  is  written  in  a way  that  con- 
I tributes  to  understanding. 

] Finally,  note  that  this  method  does  not  lead  to 

I frustration  through  failure  to  estimate  the  correct 
quotient  figure,  followed  by  erasing  and  a fresh  start 
which  may  again  turn  out  to  be  “wrong.”  Also,  at 
i!  each  step  all  of  the  partial  quotient  is  written  (for  ex- 
' ample,  60  and  not  just  6 in  the  example  on  page  191 ) . 

Thus  the  question  of  where  to  place  the  “6”  in  the 
I answer  does  not  arise.  Note,  too,  that  on  pages  200- 
I 205  the  same  method  is  used  when  the  divisor  has  two 
j figures. 

In  the  first  SEE  step,  on  pages  182-184,  two  small 
• partial  quotients  are  used.  These  are  totaled,  and 
at  the  end  of  the  step  the  equation  is  rewritten  with 
, the  quotient  and  the  remainder.  In  the  second  SEE 
I step  the  same  problem  is  used,  this  time  with  a larger 
; partial  quotient  first.  This  example  also  ends  with  the 
partial  quotients  totaled  and  the  equation  completed. 
The  child  thus  sees  that  one  problem  can  be  worked 
in  several  ways. 

The  THINK  step  is  similarly  adapted  to  the  situa- 
tion. One  example  is  shown  worked  at  different  levels 
I of  skill — the  lower  first,  then  the  higher.  In  the  TRY 


step,  where  the  child  begins  to  work  independently, 
each  example  is  worked  in  four  different  ways,  and  in 
each  case  the  way  that  demonstrates  the  highest  level 
of  skill  is  shown  in  red.  The  fourth,  or  DO,  step  pro- 
vides practice.  Most  groups  will  need  to  use  only  the 
first  block  of  examples  (A  to  V).  If  additional  prac- 
tice is  needed,  the  second  block  of  exercises  (A  to  T) 
may  be  used. 

Teaching  the  whole  class 

Remind  the  children  that  they  have  already  learned 
a great  deal  about  division.  If  necessary,  have  them 
review  the  division  basic  facts  and  division  with  re- 
mainders (pages  55-65,  105-107,  114-117,  118-119, 
176-178).  Tell  them  that  now  they  are  going  to  learn 
how  to  divide  larger  numbers  and  how  to  divide  when 
the  answer  has  two  figures. 

Page  182:  Have  one  child  read  aloud  the  problem 
beside  Picture  A.  Have  the  children  look  at  the  pic- 
ture and  discuss  it  in  terms  of  the  problem.  Be  sure 
they  realize  that  there  are  54  bulbs  in  the  picture  and 
that  these  bulbs  are  going  to  be  put  in  groups  of  4. 
Have  another  child  read  the  equation  and  explain 
what  the  numbers  and  the  screen  stand  for. 

Now  have  the  children  look  at  Picture  B.  Explain 
that  the  bulbs  in  the  picture  are  the  same  as  those 
shown  in  Picture  A,  but  that  they  are  dimmed  off  be- 
cause something  else  in  the  picture  is  more  important. 
Ask  them  how  many  pans  of  four  bulbs  each  they 
think  the  fourth-graders  can  plant  with  the  54  bulbs. 
Get  them  to  make  quick  estimates.  Then  guide  the  dis- 
cussion somewhat  as  follows: 

Let's  find  out  exactly  how  many  pans  of  four  bulbs 
we  can  plant.  How  many  pans  are  there  in  the  pic- 
ture? Let’s  start  with  those.  Look  at  the  numbers 
at  the  right  again.  The  black  5 stands  for  the  five 
pans  in  the  picture.  The  red  up-and-down  line 
keeps  the  5 away  from  the  other  numbers.  Now 
look  at  Picture  C.  In  this  picture  a group  of  four 
bulbs  is  in  front  of  each  pan.  The  picture  shows 
that  there  are  many  bulbs  left  over.  To  find  out 
how  many  bulbs  are  left,  we  must  first  find  how 
many  bulbs  we  have  used. 

Direct  attention  to  the  text  at  the  right  of  Picture 
C.  Have  a child  read  the  first  statement;  then  have  all 
of  them  look  at  the  computation.  Be  sure  they  under- 
stand two  things:  the  black  20  stands  for  the  number 
of  bulbs  that  have  been  used;  it  is  written  under  the  54 
so  that  we  can  subtract  to  find  how  many  bulbs  are 
left  to  be  put  in  groups  of  4. 

Page  1 83:  Point  out  that  in  Picture  D the  five  pans 
of  bulbs  are  dimmed  off  because  we  are  interested  in 
how  many  bulbs  are  left.  Have  the  children  look  at 
the  computation,  which  shows  that  34  bulbs  are  left. 
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Summarize  the  work  to  this  point  by  repeating  that 
there  were  54  bulbs  to  be  put  in  pans  in  groups  of  4 
to  a pan,  that  five  pans  have  been  filled  and  20  bulbs 
were  used  to  fill  them,  and  that  now  there  are  34 
bulbs  left  to  be  put  in  pans. 

Tell  the  children  that  some  of  the  34  bulbs  that  are 
left  are  going  to  be  put  in  pans.  Draw  their  attention 
to  the  eight  new  pans  in  Picture  E and  ask  a child  to 
read  the  statement  beside  the  picture.  Direct  atten- 
tion to  the  computation  and  point  out  that  the  black 
8 stands  for  the  eight  pans  that  are  to  be  filled,  and 
that  it  is  written  under  the  5 that  stands  for  the  five 
pans  that  are  already  filled. 

Ask  the  children  to  look  at  Picture  F and  tell  what 
it  shows.  They  should  observe  that  each  of  the  eight 
new  pans  has  a group  of  four  bulbs  in  front  of  it. 
Have  a child  read  the  statement  beside  the  arrow. 
Direct  attention  to  the  computation  and  have  a child 
read  the  text  next  to  it.  Point  out  that  the  black  32 
stands  for  the  bulbs  that  are  to  be  put  into  the  eight 
pans.  Be  sure  the  children  know  that  32  is  the  total 
of  8 fours.  Explain  that  32  of  the  34  bulbs  that  were 
left  have  been  used,  and  that  the  32  in  the  computa- 
tion is  written  under  the  34  so  that  we  can  subtract 
to  find  how  many  bulbs  are  left  now. 

Page  184:  Have  the  children  look  at  Picture  G 
and  describe  what  it  shows  (the  five  pans  filled  pre- 
viously and  the  eight  pans  filled  in  the  immediately 
preceding  step,  and  two  bulbs  left  over) . Let  one  of 
them  read  the  statement  beside  the  arrow.  Direct  at- 
tention to  the  computation  and  go  over  the  work  just 
completed  with  the  children.  Remind  them  that  the 
32  stands  for  the  eight  groups  of  four  bulbs  that  were 
just  put  in  pans  and  that  the  34  represents  the  bulbs 
that  were  left  after  the  first  five  pans  were  filled.  Let 
a child  read  the  statement  next  to  the  computation  and 
relate  the  computation  to  the  statement  and  to  the 
picture.  Be  sure  all  the  children  understand  that  the 
black  2 stands  for  the  two  bulbs  that  are  left  over. 
Ask  if  there  are  enough  bulbs  left  to  fill  another  pan. 
Explain  that  since  there  are  too  few  bulbs  left  to  fill 
another  pan,  the  next  thing  to  do  is  to  find  out  how 
many  pans  in  all  have  been  filled. 

Direct  attention  to  Picture  H.  Explain  that  the 
five  pans  of  bulbs  that  were  filled  first  and  the  eight 
pans  of  bulbs  that  were  filled  next  have  all  been  put 
in  one  group,  and  that  the  dotted  background  behind 
the  pans  is  there  to  help  the  children  see  them  as  one 
group.  Have  a child  read  the  statements  above  the 
computation  and  relate  them  to  the  picture.  Let  the 
children  count  the  pans,  if  they  wish.  Next  direct  at- 
tention to  the  computation.  Ask  what  the  black  5 and 
312  the  black  8 stand  for.  Be  sure  the  children  think  of 


them  as  representing  five  groups  of  4 and  eight  groups 
of  4.  Relate  the  addition  of  the  5 and  the  8 to  the 
picture.  Be  sure  the  children  understand  that  the  total 
stands  for  13  groups  of  four  bulbs,  and  that  the  re- 
mainder stands  for  two  bulbs.  Let  a child  read  the 
completed  equation. 

Next  direct  attention  to  Picture  A at  the  bottom 
of  the  page.  Let  someone  read  the  first  statement.  Ex- 
plain that  these  are  the  same  bulbs  and  that  they  are 
going  to  be  put  in  groups  of  4 again,  but  that  this 
time  we  are  going  to  start  with  a different  number  of 
pans.  Have  the  children  observe  the  ten  pans  in  the 
picture  and  read  the  statement  under  the  equation. 
Point  out  that  the  black  10  in  the  computation  stands 
for  10  groups  of  four  bulbs,  and  that  it  is  written  in 
the  same  place  that  the  5 was  written  the  first  time 
the  problem  was  worked. 

Page  185:  Get  the  children  to  observe  that  in  Pic- 
ure  B a group  of  four  bulbs  has  been  put  in  front  of 
each  of  the  ten  pans,  and  that  some  bulbs  are  still 
left  over.  Let  a child  read  the  statement  beside  the 
arrow.  Have  the  children  look  at  the  computation  and 
read  the  statements  beside  it.  Be  sure  they  under- 
stand that  the  black  40  stands  for  the  40  bulbs  that 
have  been  used,  and  that  it  is  written  under  the  num- 
ber that  stands  for  the  original  number  of  bulbs.  Ex- 
plain that  they  are  going  to  subtract  the  bulbs  that 
have  been  used  from  the  bulbs  they  had  to  start  with 
to  see  how  many  have  not  yet  been  put  in  groups  of  4. 

Direct  attention  to  Picture  C and  get  the  children 
to  observe  that  the  40  bulbs  have  been  put  into  the 
pans.  Have  them  look  at  the  computation  and  let 
someone  read  the  statement  beside  it.  Relate  the 
black  14  to  the  14  bulbs  in  the  picture  that  are  left. 
Remind  the  children  that  these  bulbs  must  also  be  put 
in  groups  of  4.  Then  have  them  look  at  Picture  D. 
Ask  what  the  three  empty  pans  in  the  picture  are  for. 
Have  the  statement  beside  the  picture  read  and  point 
out  that  in  the  computation  the  3 that  stands  for  the 
three  new  pans  is  written  under  the  10  that  stands  for 
the  ten  pans  of  bulbs  that  have  already  been  used.  Be 
sure  the  children  understand  that  the  3 means  3 
groups  of  4. 

Page  1 86:  Get  the  children  to  observe  that  in  Pic- 
ture E,  4 bulbs  have  been  put  in  front  of  each  of  the 
3 empty  pans.  Remind  them  that  they  must  find  out 
how  many  more  bulbs  in  all  they  are  using.  Let  some- 
one read  the  statement  beside  the  first  arrow  and  re- 
late it  to  the  3 groups  of  4 bulbs  in  the  picture.  Have 
the  children  explain  the  black  12  in  the  computation, 
and  tell  why  it  is  written  where  it  is.  Be  sure  they 
know  what  the  14  stands  for  (the  bulbs  from  which 
they  took  the  3 groups  of  4 bulbs). 


Direct  attention  to  Picture  F and  have  someone 
read  the  statement  above  the  computation.  Have  the 
children  look  at  the  computation  and  relate  the  final 
subtraction  to  the  bulbs  in  the  picture.  Ask  if  they 
should  try  to  fill  any  more  pans  and  let  them  explain 
why  not. 

Read  the  statement  that  accompanies  Picture  G. 
Get  the  children  to  observe  that  all  the  pans  that  were 
filled  have  been  put  in  one  group  in  this  picture. 

Let  someone  explain  the  computation  and  relate 
it  to  the  picture.  Be  sure  the  children  understand  that 
the  black  10,  3,  and  13  in  the  computation  all  stand 
for  groups  of  fours,  and  that  the  black  2 stands  for 
the  two  bulbs  that  are  left  over.  Let  a child  read  the 
completed  equation  and  explain  how  it  tells  what  the 
problem  asked  them  to  find  out. 

Finally,  ask  the  class  to  turn  back  to  page  184  and 
look  at  Picture  H.  Let  them  compare  the  computa- 
tion and  the  equation  shown  there  with  that  shown 
for  Picture  G on  page  186.  Discuss  with  them  the  fact 
that  both  answers  are  the  same,  although  the  numbers 
of  groups  of  4 used  were  different.  Explain  that  this 
problem  could  have  been  worked  in  other  ways,  too. 

Page  187:  The  procedures  described  for  the  SEE 
step  may  be  adapted  for  this  problem.  This  time  the 
children  must  answer  questions  and  supply  the  miss- 
ing numbers.  Have  them  use  the  picture  with  each 
stage  of  the  computation,  and  be  sure  they  know 
which  numerals  stand  for  groups  of  3,  and  which 
stand  for  number  of  bulbs. 

Page  188:  Continue  the  discussion  of  the  problem 
begun  on  the  preceding  page,  with  the  children  an- 
swering the  questions  asked  in  the  text  and  explaining 
the  pictures  and  the  computation. 

Page  189:  The  first  THINK  step  is  concluded  in 
Picture  G on  this  page.  Note  that  there  is  no  re- 
mainder in  this  problem.  Have  the  children  explain 
why  there  is  no  remainder  and  bring  out  that  this 
problem  was  worked  in  the  same  way  as  the  one  in 
the  SEE  step,  where  there  was  a remainder. 

The  second  THINK  step,  beginning  on  this  page, 
repeats  the  problem  used  in  the  first  THINK  step, 
with  different  sets  of  groups  of  3.  Have  the  children 
work  through  it  in  the  same  way,  answering  the  ques- 
tions and  supplying  the  missing  numbers.  Remind 
them  that  a division  problem  can  be  worked  in  sev- 
eral different  ways.  Point  out  that  this  time  the  prob- 
lem is  solved  in  one  step. 

Page  1 90:  As  always  in  the  TRY  step,  the  children 
should  work  the  problems  independently  and  then 
compare  their  work  with  that  shown  in  the  book. 
Four  solutions  are  given  for  each  example  on  this 
page,  at  four  successively  higher  levels  of  skill.  The 


one  that  involves  the  greatest  skill  is  printed  in  red  at 
the  extreme  right  of  each  series.  Tell  the  children  to 
write  each  example  in  computational  form  and  find 
the  answer,  and  then  to  compare  their  answer  with 
that  in  the  book.  Tell  them  that  although  each  answer 
must  be  the  same  as  that  given  in  the  book,  the  num- 
bers they  use  in  finding  it  may  be  different  from  those 
in  the  book,  since  each  example  can  be  worked  in  a 
number  of  different  ways.  The  children  should  realize 
that  the  example  shown  in  red  is  the  one  that  saves 
the  most  work  in  computation. 

Page  191:  The  last  example  in  the  TRY  step  is  at 
the  top  of  this  page.  When  the  children  have  finished 
Examples  A to  D,  discuss  their  work.  Have  them  put 
some  of  the  solutions  not  shown  in  the  book  on  the 
board.  Get  the  children  to  see  that  it  is  quicker  and 
easier  to  use  one  or  two  larger  partial  dividends  than 
it  is  to  use  many  smaller  ones. 

Finally,  let  the  children  work  the  exercises  in  the 
DO  step  independently.  Average  groups  should  work 
only  the  first  block  of  exercises  (A  to  V).  If  more 
practice  is  needed,  use  Exercises  A to  T also. 

Providing  for  the  able  pupil 

Direct  the  abler  pupils  to  examine  Examples  A to  D, 
pages  190-191,  and  get  them  to  note  how  many  of  the 
various  partial  quotients  can  be  combined  to  get 
larger  partial  quotients.  (Have  them  cover  the  red 
examples  at  the  right  when  they  do  this.)' In  Exam- 
ple B,  the  two  lO’s  can  be  combined  to  make  20;  or 
the  two  lO’s  and  the  20  can  be  combined  to  make  40. 

When  the  children  have  done  this  for  these  four 
examples,  tell  them  to  examine  their  work  for  Ex- 
ercises A to  V in  the  DO  step  on  page  191.  For  each 
exercise  they  should  decide  which  of  their  partial 
quotients  could  have  been  combined  into  a larger 
partial  quotient. 

This  activity  will  help  them  develop  judgment  and 
economy  of  effort  in  their  work  with  division. 

Helping  the  slow  learner 

There  are  several  kinds  of  difficulties  that  the  slower 
children  may  have.  One  is  understanding  the  reasons 
for  each  step  of  the  division  process.  Another  is  in- 
ability to  do  the  necessary  multiplication.  If  lack  of 
ability  to  multiply  is  causing  the  trouble,  have  the 
children  review  the  multiplication  basic  facts,  espe- 
cially for  the  higher  numbers,  and  also  review  pages 
140-141,  which  deal  with  decade  multiplication. 

A good  technique  for  helping  the  slower  children 
understand  the  division  process  is  to  let  them  work 
out  problems  with  objects  and  write  down  what  they 
do  for  each  problem  in  the  form  of  division  computa- 
tion. With  some  of  the  very  slow  children,  it  may  be 
necessary  to  let  them  take  out  one  group  at  a time  313 

Expanded  notes  184-191 


until  they  understand  exactly  what  they  are  doing. 
Have  them  start  with  the  problem  in  the  SEE  step  on 
page  182,  so  that  they  can  proceed  from  manipulat- 
ing objects  to  the  more  advanced  treatment  of  the 
same  problem  given  in  the  book.  Put  54  small  ob- 
jects to  represent  bulbs  on  a table  and  let  one  child 
take  out  successive  groups  of  4,  while  the  other  chil- 
dren watch  and  write  the  computation  for  each  step. 
This  should  show  them  clearly  the  subtractive  nature 
of  the  division  process.  Then  suggest  that  two  or  three 
groups  of  4 be  taken  out  at  a time,  and  again  have  the 
children  write  the  computation.  Let  them  do  several 
problems  in  this  way,  if  necessary.  Most  children  will 
not  need  to  start  on  such  a primitive  level,  but  will 
need  to  manipulate  objects  in  small  numbers  of 
groups  before  they  progress  to  solving  division  prob- 
lems at  even  the  simplest  level  of  skill  shown  in  the 
book. 

192  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  page  176. 

Expanded  Notes  other  than  provisions  for  able  pupils 
are  not  considered  necessary  for  this  lesson. 

Providing  for  the  able  pupil 

Able  pupils  should  be  encouraged  to  improve  their 
solutions  of  division  problems  by  using  larger  partial 
dividends  at  each  step,  and  fewer  steps.  Any  of  the 
following  activities  will  contribute  toward  this  end. 

Make  a set  of  8"  x 10"  cards.  On  one  side  put  a di- 
vision example  written  in  computational  form  and  on 
the  other  put  the  answer.  Arrange  the  cards  so  that 
the  examples  become  progressively  more  difficult. 
Hold  up  the  cards  one  by  one  and  tell  the  children  to 
look  at  each,  decide  what  the  answer  will  be,  and 
write  their  estimates.  Explain  that,  when  estimating, 
it  is  better  to  give  an  answer  that  is  a little  too  small 
rather  than  one  that  is  a little  too  large.  When  you 
have  shown  five  or  six  examples,  show  the  answers. 
Let  the  children  compare  and  discuss  their  estimates. 
Suggest  to  them  that,  in  estimating,  if  they  choose  a 
number  by  which  it  is  easy  to  multiply  (such  as  a 
decade  number) , their  work  will  be  easier. 

Then  show  another  series  of  more  difficult  exam- 
ples. Let  the  children  compare  their  estimated  an- 
swers to  these  examples  with  those  for  the  first  se- 
ries and  discuss  whether  or  not  their  estimates  have 
improved. 

For  more  practice  in  estimating  quotients,  have  the 
children  pair  off.  Be  sure  that  the  children  of  each 
pair  are  of  about  the  same  ability.  Give  each  pair  a set 
314  of  3"  X 5"  cards  with  division  examples  in  computa- 


tional form  on  one  side  and  the  answers  on  the  other. 
Have  each  child  write  his  estimated  answer.  When  the 
children  are  through,  let  them  look  at  the  answers  on 
the  cards  and  compare  their  estimates.  This  activity 
can  be  used  independently  by  one  or  two  pairs  of 
children,  or  it  can  be  used  with  the  whole  group. 

After  the  children  have  had  some  practice  in  esti- 
mating quotients,  you  may  let  them  have  a spell- 
down. Choose  two  teams  of  children  of  about  the 
same  achievement  level.  Prepare  a set  of  8"  x 10" 
cards  on  which  division  examples  in  computational 
form  are  written  on  one  side  and  the  answers  on  the 
other.  The  problems  should  all  require  approximately 
the  same  level  of  skill  to  solve.  For  example,  none 
should  have  a divisor  as  small  as  2,  with  a two-figure 
quotient;  none  should  be  more  difficult  than  the  ex- 
amples the  children  have  already  worked.  There  must 
be  at  least  as  many  cards  with  different  examples  on 
them  as  there  are  children,  because  no  example 
should  be  used  twice  in  the  same  game. 

Show  a card  to  the  first  child  on  a team  and  let 
him  give  an  estimated  quotient.  This  estimate  must 
be  less  than  the  computed  quotient  or  the  same  as  the 
computed  quotient.  If  the  estimate  is  larger  than  the 
true  quotient,  the  child  is  out.  If  the  first  child  gives 
an  acceptable  estimate  (one  that  is  the  same  as  or  less 
than  the  computed  quotient),  show  the  same  card  to 
the  first  child  on  the  second  team  and  ask  him  if  he 
can  give  a better  estimate.  If  his  estimate  is  closer  to 
the  computed  quotient,  the  first  child  is  out.  If  it  is 
not,  the  child  on  the  second  team  is  out.  If  he  accepts 
the  first  child’s  estimate,  show  him  the  second  card 
and  have  him  estimate  the  quotient;  then  give  the 
second  child  on  the  first  team  a chance  to  accept  or 
correct  it.  Continue  the  game,  using  the  above  pro- 
cedures, until  each  child  has  had  a turn,  or  until  all 
the  children  but  one  are  out.  If  a child  is  out  because 
he  overestimates  a quotient,  do  not  use  that  card  for 
the  next  child  on  the  other  team,  since  he  has  a clue 
to  the  answer  and  has  had  longer  to  think  about  it. 
Be  sure  the  children  understand  that  they  are  not  try- 
ing to  give  the  computed  answer  to  the  example,  but 
are  just  trying  to  estimate  the  largest  first  partial  quo- 
tient they  can.  Give  each  child  the  same  amount  of 
time  to  give  his  answer.  If  a child  does  not  answer  in 
the  allotted  time,  he  is  out,  and  the  next  card  in  the 
set  is  shown  to  the  next  child  on  the  other  team. 

193-194  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  177-178. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 


195-197  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  pages  179-181. 

Teaching  the  whole  class 

You  will  find  it  helpful  to  have  on  hand  26  objects 
to  represent  apples  and  160  pennies.  (You  may  use 
either  real  or  play  money.) 

The  most  important  thing  in  this  lesson  is  to  de- 
velop a thorough  understanding  of  the  problem  situa- 
tion, so  that  the  child  may  interpret  his  answer  cor- 
rectly after  computing.  At  this  stage  in  the  child’s 
knowledge,  the  only  way  he  can  work  division  prob- 
lems that  involve  dollars  and  cents  is  to  eliminate  the 
decimal  point  and  dollar  sign  while  he  is  computing. 
This  means  that  when  he  arrives  at  the  answer,  he  is 
faced  with  the  problem  of  what  to  call  it.  Shall  it  be 
cents,  or  dollars  and  cents?  Does  it  represent  objects 
or  people?  If  there  is  a remainder,  what  does  the  re- 
mainder represent? 

' No  child  can  answer  such  questions  sensibly  unless 
he  knows  from  the  beginning  exactly  what  he  is  try- 
ing to  find  out.  Frequently,  however,  what  he  is  trying 
to  discover,  and  does  discover,  through  the  computa- 
tion, is  the  answer  to  a question  that  has  not  been 
i directly  asked.  For  example,  the  problem  may  put  the 
question  this  way:  “How  many  apples  at  $.06  each 
, can  Nancy  buy  with  $1.60?”  In  order  to  understand 
this  situation,  the  child  must  be  able  to  relate  the 
known  and  unknown  quantities  in  it  to  the  three 
j parts  of  a division  equation:  the  total  amount,  the 
I size  of  the  equal  groups,  and  the  number  of  equal 
! groups.  Before  he  can  make  the  equation,  he  must  de- 
ij  cide  whether  the  quantity  to  be  found  represents  the 
I size  of  each  group  or  the  number  of  equal  groups. 
The  form  of  the  equation  will  depend  upon  whether 
the  unknown  quantity  represents  the  number  of  equal 
groups  (quotitive  or  “measurement”  division)  or  the 
size  of  the  equal  groups  (partitive  division).  When  he 
computes  to  solve  the  problem  mentioned  earlier 
(quotitive  division),  he  must  also  be  able  to  make  a 
correspondence  in  his  answer  between  the  number  of 
equal  groups  he  found  and  their  use  in  the  problem 
situation.  (For  example,  the  number  of  groups  of  $.06 
contained  in  $1.60  corresponds  to  the  number  of 
1 apples  Nancy  can  buy.) 

If  the  child  knows  that  the  question  “How  many 
apples  at  $.06  each  can  Nancy  buy  with  $1.60?”  may 
be  restated  as  “How  many  apples  can  Nancy  buy  with 
as  many  groups  of  6 pennies  as  are  contained  in  160 
pennies?”  he  will  be  able  to  make  the  correct  equa- 
|tion,  compute,  and  interpret  his  answer.  In  thinking 
: out  this  problem,  he  will  see  that  6 pennies  represent 


the  size  of  the  group,  160  pennies  the  total  amount, 
and  the  unknown  quantity  (to  be  discovered  through 
computation)  the  number  of  groups  of  6 pennies  that 
are  contained  in  160  pennies.  He  can  then  formulate 
the  equation  160-^6=B.  When  he  finishes  his 
computation,  he  will  know  that  in  160  pennies  there 
are  26  groups  of  6 pennies  with  4 pennies  left  over. 
Because  he  knows  that  the  size  of  the  equal  groups 
(6  pennies,  or  $.06)  is  the  amount  needed  to  buy  1 
apple,  he  should  have  no  difficulty  in  interpreting  his 
answer  correctly  as  26  apples  (the  number  of  apples 
that  can  be  bought  with  26  groups  of  6 pennies),  and 
the  remainder  will  be  seen  as  4 pennies  and  not  as  4 
apples. 

In  Seeing  Through  Arithmetic  3,  pages  92  and  93, 
children  learned  to  make  a correspondence  between 
groups  of  money  and  the  objects  such  groups  of  mon- 
ey would  buy,  or  between  groups  of  objects  and  the 
containers  needed  to  hold  groups  of  this  size,  etc.  This 
work  was  reviewed  on  pages  66  and  67  of  this  book. 
If  some  children  fail  to  make  this  correspondence 
easily  in  the  problem  on  page  195,  even  after  seeing 
it  demonstrated  with  objects  matched  against  groups 
of  pennies,  you  may  find  it  necessary  to  let  them  re- 
view these  two  earlier  lessons.  Have  them  match  ob- 
jects with  pennies  in  very  simple  divisive  situations 
with  money  until  they  understand  the  correspond- 
ence on  page  195  between  the  number  of  groups  of 
6 pennies  and  the  number  of  apples  Nancy  can  buy. 

In  this  book,  the  division  basic  facts  were  taught 
by  means  of  the  “measurement”  or  quotitive  type  of 
situation.  In  this  situation,  the  relationship  is  as  shown 
below. 
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The  teaching  of  the  division  process 

also  is  based 

upon  the  “measurement”  type  of  divisive  action — 
that  is,  groups  of  known  size  (the  divisor)  are  taken 

away,  or  subtracted,  from  the  original  group  (the 
dividend). 

The  problem  on  page  195  is  of  the  “measurement” 
type.  When  the  amounts  are  expressed  in  pennies,  the 
equation  is  160-^6=B,  and  the  divisor,  6,  is  the 
number  of  pennies  each  apple  costs. 

In  problems  of  the  “sharing”  type  (partitive  divi- 
sion), the  situation  is  different,  as  is  shown  by  the 
problem  on  page  196.  In  this  type  of  problem  the 
size  of  the  equal  groups  (the  divisor)  is  unknown. 
When  the  amounts  are  expressed  in  pennies,  the 
equation  is  160-hB  = 6.  The  6 in  this  equation  rep- 
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resents  the  number  of  groups  (of  pennies),  of  equal 
but  unknown  size,  that  there  will  be  after  all  the  mon- 
ey has  been  shared  by  the  6 boys.  There  will  be  one 
group  of  pennies  for  each  boy.  In  the  computation, 
however,  the  divisor,  6,  represents  the  size  of  the 
group  removed  from  the  total  supply  after  each  round 
of  sharing.  (Each  time  the  6 boys  took  a penny 
apiece,  a group  of  6 pennies  was  removed  from  the 
total  amount  to  be  shared.)  As  in  the  problem  on 
page  195,  the  computation  is  used  to  discover  how 
many  groups  of  6 are  contained  in  160. 

The  difference  between  these  two  problems  lies  in 
the  meaning  of  the  numerals  and  in  the  interpretation 
of  the  answer.  This  difference  can  be  shown  in  a 
meaningful  way  by  demonstrating  these  problems 
with  objects.  In  the  first  problem,  the  groups  of  6 
that  were  removed  from  160  remained  intact,  since 
the  correspondence  is  6 to  1 (6  pennies  to  1 apple). 
But  in  the  second  problem,  the  groups  of  6 that  are 
removed  from  160  are  immediately  partitioned 
among  6 boys,  since  the  correspondence  is  6 to  6 (6 
pennies  to  6 boys,  or  6 pennies  shared  by  6 boys). 
In  this  problem,  the  answer  (26  groups  of  6 with  a 
remainder  of  4)  represents  26  rounds  of  sharing. 
Since  children  can  see,  in  a demonstration  with  pen- 
nies, that  in  one  round  of  sharing  each  boy  got  1 
penny,  they  should  recognize  without  difficulty  that 
in  26  rounds  of  sharing  each  boy  will  get  26  pennies, 
and  that  4 pennies  will  be  left  over. 

You  might  introduce  the  work  on  page  195  by  en- 
couraging children  to  tell  about  their  experiences  in 
earning  and  spending  money,  and  in  sharing  money. 
Then  ask  them  to  open  their  books  to  page  195. 

Page  195:  When  the  children  have  read  the  prob- 
lem and  have  studied  Picture  A,  let  someone  count 
the  money  in  the  picture  and  relate  it  to  the  money 
Nancy  has.  Then  discuss  the  meaning  of  the  nu- 
merals in  the  equation.  Ask  which  numeral  repre- 
sents the  total  amount  and  have  a child  relate  this 
numeral  to  the  problem  and  to  the  picture.  Ask  which 
numeral  represents  the  size  of  the  equal  groups.  (You 
may  remind  the  children,  if  you  like,  that  in  an  equa- 
tion, the  numeral  following  the  division  sign  always 
represents  the  size  of  the  equal  groups.)  Let  a child 
relate  this  numeral  to  the  problem.  Ask  what  the 
screen  represents,  and  bring  out  the  fact  that  since 
the  numerals  in  a division  equation  always  stand  for 
the  total  amount,  the  size  of  the  equal  groups,  and 
the  number  of  groups  (in  that  order),  the  unknown 
number  must  represent  the  number  of  groups.  Ask 
why  finding  the  number  of  groups  (of  pennies)  will 
tell  how  many  apples  Nancy  can  buy.  If  you  get  no 
316  response,  you  might  say  something  like  this: 


We  know  that  $1.60  is  the  total  amount.  We  know, 
too,  that  $.06  is  the  size  of  the  equal  groups.  Do 
we  know  how  many  groups  of  $.06  there  are  in 
$1.60?  Isn’t  that  what  we  have  to  find  out?  Then 
isn’t  the  number  of  groups — which  we  must  find — 
the  same  as  the  number  of  times  $.06  is  contained 
in  $1.60?  That  is,  we  must  find  one  dollar  and 
sixty  cents  divided  by  6 cents.  Why  will  finding 
this  tell  us  how  many  apples  Nancy  can  buy  with 
$1.60?  Is  6 cents  the  same  as  6 pennies?  How 
many  apples  can  Nancy  buy  with  one  group  of 
6 pennies?  Can  Nancy  buy  as  many  apples  as 
there  are  groups  of  6 pennies  in  $1.60? 

Ask  a child  how  many  pennies  there  are  in  one 
dollar  and  how  many  pennies  there  are  in  sixty  cents. 
Then  let  him  tell  how  many  pennies  there  are  in  one 
dollar  and  sixty  cents.  Direct  attention  to  Picture  B 
and  explain  that  it  shows  all  the  money  in  Picture  A 
changed  into  pennies.  Tell  the  children  that  when 
they  compute  with  dollars  and  cents,  they  can  omit 
the  dollar  sign  and  point  from  the  computation  if 
they  think  of  all  the  money  as  changed  into  pennies. 

Then  direct  attention  to  Picture  C and  ask  why  the 
pennies  in  the  picture  are  being  put  into  groups  of  6. 
Let  a child  relate  the  6 in  the  computation  to  the 
picture.  Ask  again  how  many  pennies  are  needed  to 
buy  1 apple.  Let  another  child  relate  the  160  in  the 
computation  to  all  the  pictures,  to  the  text  in  Prob- 
lem A,  and  to  the  equation.  Let  another  child  relate 
the  6 in  the  computation  to  the  text  in  Problem  A 
and  to  the  equation.  Have  pupils  verify  the  computa- 
tion and  explain  the  significance  of  the  answer.  Be 
sure  they  understand  that  the  26  represents  the  num- 
ber of  groups  of  6 pennies  that  were  contained  in 
160  pennies,  and  that  4 pennies  were  left  over.  Let 
a child  explain  how  we  know  that  these  26  groups  of 
pennies  will  buy  26  apples.  Let  another  child  explain 
why  the  remainder,  4,  means  pennies  and  not  apples. 

Page  196:  Have  the  children  read  the  problem  and 
pick  out  the  numeral  that  represents  the  total  amount. 
Help  them  see  that  the  picture  shows  this  amount. 
Ask  what  the  screen  represents  in  the  equation.  Ask 
where  the  numeral  representing  the  size  of  the  equal 
groups  is  written  in  a division  equation.  Ask  if  the 
number  they  must  discover  is  going  to  be  the  size  of 
the  equal  groups.  Ask  how  we  know  that  this  number 
must  stand  for  money  and  not  boys  or  magazines. 
Ask  the  children  if  any  of  the  numbers  they  know 
to  start  with  in  this  problem  are  the  same  as  the 
numbers  they  knew  to  start  with  in  the  preceding 
problem.  Help  the  children  discover  the  difference 
between  these  two  problems.  You  may  ask  such 
questions  as  the  following: 


What  were  you  trying  to  find  out  in  the  problem 
on  page  195?  What  did  you  find  when  you  com- 
puted? What  did  the  answer  to  the  computation 
I tell  you?  Did  you  know  how  many  equal  groups 
; there  were?  What  did  the  6 stand  for?  Is  that  what 
the  6 stands  for  in  this  new  problem?  What  do  you 
want  to  find  out  in  this  problem?  Do  you  know 
how  many  equal  groups  there  are?  Do  you  know 
I the  size  of  each  of  these  groups?  What  does  the 

\ 6 stand  for  in  this  problem?  What  will  it  stand 

i  for  in  the  equation? 

I Lead  the  children  to  see  why  the  number  of  equal 
' groups  in  the  equation  is  the  same  as  the  number  of 
|i  boys.  (When  160  pennies  have  been  shared  by  6 

* boys,  each  boy  will  have  an  equal  number  of  pennies. 

I Since  there  are  6 boys,  there  will  be  6 equal  groups 
I of  pennies.)  Let  the  children  discover  that  since  we 
I do  not  know  how  many  pennies  are  going  to  be  in 
< each  of  these  6 groups,  there  is  no  way  that  we  can 
! make  these  6 groups  immediately  with  objects.  Show 

* children  how  these  groups  are  built  up  gradually.  The 
I best  way  to  show  this  is  by  a demonstration  with  1 60 

pennies  (real  or  play  money), 
t Choose  six  boys  to  act  out  the  sharing  process  at 
I a table  where  everyone  can  see  what  is  happening. 

To  start  with,  let  the  children  count  the  pennies  by 
! tens  to  verify  the  amount.  Then  put  all  the  pennies  in 
! a pile.  Ask  how  the  six  boys  can  share  these  pennies 
equally.  Someone  will  probably  suggest  that,  to  start 
with,  each  boy  should  pick  up  1 penny.  Let  the  boys 
do  this  and  put  their  pennies  in  front  of  them  on  the 
! table.  Ask  how  many  pennies  were  removed  from  the 
f total  supply  when  each  boy  took  a penny.  Put  the 
problem  on  the  chalkboard  in  computational  form 
: (6)160)  and  explain  that  the  divisor  represents 
the  group  of  6 pennies  taken  away  from  160  pennies 
' in  one  round  of  sharing. 

Let  the  children  discover  that  they  could  go  on 
taking  out  groups  of  6 until  all  the  pennies  have  been 
equally  divided,  but  that  it  would  take  a long  time. 

I Ask  for  suggestions  as  to  how  the  sharing  process 
1 might  be  speeded  up.  Then  have  the  boys  put  back 
the  pennies  they  took  and  start  over  again,  this  time 
taking  a larger  group  from  the  total  supply.  If  you 
wish  to  have  this  demonstration  follow  the  computa- 
I tion  in  the  book  step  by  step,  tell  the  six  boys  to  take 
20  pennies  apiece  this  time.  Ask  how  many  rounds  of 
sharing  this  represents  (how  many  times  each  boy  got 
a penny).  Then  let  the  children  see  how  many  pen- 
nies altogether  have  been  taken  away  from  the  total 

1 supply.  If  you  like,  you  can  write  these  numbers  on 
the  chalkboard,  and  later  on  let  the  children  compare 
them  with  the  computation  in  the  book.  Ask  some- 


one to  count  the  pennies  that  are  still  left  to  be  shared, 
and  write  this  number  on  the  chalkboard. 

Suggest  that  the  boys  now  take  6 pennies  apiece 
from  the  remaining  40  pennies.  Ask  how  many  groups 
of  6 have  been  removed  from  the  remaining  amount, 
and  how  many  rounds  of  sharing  this  represents.  Ask 
how  many  pennies  are  left  and  if  there  are  enough 
for  another  round  of  sharing.  Remind  the  class  that 
the  boys  first  took  out  20  groups  of  6 pennies,  and 
next  6 groups  of  6 pennies.  Ask  how  many  groups  of 
6 they  took  out  altogether.  Let  the  children  count  the 
pennies  each  boy  has  now.  Ask  how  many  groups 
there  are.  Ask  how  many  rounds  of  sharing  this  rep- 
resents. 

Next  direct  attention  to  Pictures  B,  C,  and  D and 
to  the  computation.  Let  the  children  take  turns  re- 
lating each  picture  to  the  computation.  Copy  the  com- 
putation on  the  chalkboard  and  let  someone  explain 
the  meaning  of  each  numeral  in  it.  Then  go  back  to 
the  equation  and  let  a child  read  it,  filling  in  the  miss- 
ing number  and  explaining  what  it  means. 

Slow  pupils  may  need  to  go  through  a number  of 
similar  examples,  taking  out  groups  1 at  a time,  then 

2 at  a time,  etc.,  before  going  on  to  the  problems 
on  page  197. 

Page  197:  Discuss  Problem  A with  the  class.  Let 
someone  explain  what  would  happen  every  time  the 

3 boys  each  took  a penny.  (A  group  of  3 pennies 
would  be  removed  from  the  total  amount.)  Let  the 
children  tell  what  they  know  in  this  problem,  as  well 
as  what  they  do  not  know  and  must  find  out.  Let 
someone  explain  why  100  can  be  divided  by  3 in  the 
computation.  Let  a child  show  how  to  do  this  compu- 
tation on  the  chalkboard  and  have  another  child  ex- 
plain what  the  answer  and  the  remainder  represent. 
If  you  think  it  is  necessary,  let  three  children  use 
pennies  and  show  what  has  happened. 

Discuss  Problem  B in  detail  also.  Have  the  children 
do  the  computation  on  their  papers;  then  discuss  the 
answer. 

For  Problem  C,  let  the  children  tell  what  must  be 
discovered  by  the  computation,  what  the  numerals 
in  the  equation  represent,  and  why  the  number  of 
groups  of  8 pennies  can  immediately  be  translated 
into  tablets  after  the  computation  has  been  com- 
pleted. Let  someone  explain  why  the  remainder  can- 
not be  translated  into  tablets. 

Let  children  work  by  themselves  on  Problems  D 
to  K.  Tell  them  to  think  about  the  problem,  decide 
what  must  be  discovered,  write  the  proper  equation, 
do  the  computation,  and  then  rewrite  the  equation, 
filling  in  the  missing  number.  Provide  answers  so  that 
pupils  may  verify  their  work  when  it  has  been  com- 
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pleted.  Then  note  which  problems  proved  to  be  the 
most  troublesome,  and  discuss  them  with  the  class. 

Providing  for  the  able  pupil 

Activity  35,  the  “Make  up  a problem”  game  described 
on  page  350,  may  be  adapted  to  provide  experience 
with  partitive  division  involving  money.  Let  the  child 
who  is  “It”  write  on  the  chalkboard  an  equation  with 
the  first  numeral  in  dollars  and  cents  and  with  the 
screen  following  the  division  sign.  Then  the  child  he 
calls  upon  will  have  to  make  up  a problem  to  fit  the 
equation. 

Helping  the  slow  learner 

Let  slow  learners  make  up  division  problems  involv- 
ing dollars  and  cents  in  which  the  size  of  groups  must 
be  found.  Amounts  used  in  the  problems  should  be 
small  enough  so  that  the  sharing  action  can  be  easily 
demonstrated  with  real  or  play  money. 

198  Keeping  skillful 

Lesson  Briefs  for  this  lesson  ore  on  pages  181-182. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

199  Using  arithmetic 

Lesson  Briefs  for  this  lesson  are  on  pages  182-183. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

200-205  Learning  how 

Lesson  Briefs  for  this  lesson  are  on  pages  183-187. 

Overview 

This  lesson  on  dividing  with  a two-figure  divisor  is 
marked  “optional”  because  this  topic  is  commonly 
taught  in  the  fifth,  rather  than  in  the  fourth,  grade. 
Any  child,  however,  who  can  subtract  with  normal 
skill  for  fourth  grade,  and  who  can  multiply  by  one- 
figure  and  two-figure  numbers,  can  do  the  work  on 
these  pages.  The  logical  time  for  children  to  begin 
work  with  two-figure  divisors  is  immediately  after 
they  have  studied  one-figure  divisors.  Such  a proce- 
dure rounds  out  and  completes  their  knowledge  of 
the  division  process.  It  also  gives  the  children  an 
opportunity  to  enrich  their  understanding  of  the  proc- 
ess, and  to  generalize.  Division  with  a two-figure 
divisor,  as  taught  here,  is  not  a new  and  more  diffi- 
cult form  of  division.  The  children  are  shown  that 
the  division  process  is  the  same  when  the  divisor  is 
a two-figure  numeral  as  it  is  when  the  divisor  is  a one- 
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Teaching  the  whole  class 

Page  200:  Before  presenting  the  work  in  this  les- 
son, you  may  wish  to  review  multiplication  by 
numerals  ending  in  zero  (this  is  taught  on  pages  159- 
160). 

Let  the  class  discuss  the  picture  on  page  200  in 
terms  of  the  problem.  The  children  should  under- 
stand that  the  box  holds  188  cookies,  and  that  they 
are  to  find  how  many  of  the  bags  in  the  pile  will  be 
needed  to  hold  the  188  cookies  in  groups  of  12.  When 
they  are  interpreting  the  equation,  be  sure  they  un- 
derstand that  the  screen  stands  for  the  number  of 
groups  of  12  that  can  be  made  from  the  188  cookies. 

Remind  the  children  that  they  have  learned  to  di- 
vide with  a one-figure  divisor,  and  tell  them  that  all 
division  is  done  in  the  same  way,  no  matter  how 
many  figures  there  are  in  the  divisor. 

Direct  the  children’s  attention  to  the  first  statement 
beside  Picture  B.  Ask  why  10  is  a good  number  of 
bags  to  start  with,  and  how  they  know  that  it  will  not 
take  more  than  188  cookies  to  fill  10  bags.  Have  them 
look  at  the  computation,  and  ask  someone  to  read 
aloud  the  statements  beside  it.  Let  pupils  discuss 
whether  or  not  this  step  is  in  any  way  different  from 
the  first  step  when  they  divide  by  a one-figure  nu- 
meral. Ask  someone  to  explain  what  the  blue  188 
stands  for.  Be  sure  the  children  understand  that  the 
black  numeral  10  stands  for  10  groups  of  12  cookies 
each,  and  that  the  black  120  stands  for  the  total  num- 
ber of  cookies  in  the  10  groups  of  12. 

Let  the  children  discuss  Picture  C and  explain  what 
it  shows.  They  should  observe  the  10  filled  bags,  and 
mention  that  each  bag  contains  12  cookies.  They 
should  also  observe  that  some  cookies  are  left  in  the 
box,  but  that  it  is  impossible  to  tell  how  many  from 
the  picture.  Have  them  refer  to  the  computation  to 
find  how  many  cookies  are  left. 

Page  201 : Remind  the  children  that  there  are  still 
68  cookies  to  be  put  into  bags.  Have  them  look  at 
Picture  D and  observe  that  five  more  bags  are  being 
filled.  Ask  why  5 is  a reasonable  number  of  bags  to 
try  to  fill.  Have  the  children  explain  the  black  nu- 
merals in  the  computation. 

Next  have  the  children  look  at  the  computation 
beside  Picture  E,  observe  the  subtraction,  and  note 
that  there  is  a remainder  of  8.  They  should  explain 
what  the  8 stands  for.  Let  them  relate  this  numeral 
to  the  picture,  which  shows  8 cookies  left  in  the  box. 
Ask  if  any  more  bags  can  be  filled  with  cookies  and 
let  a child  explain  why  not. 

Have  the  children  examine  and  discuss  Picture  F. 
Remind  them  that  they  have  been  finding  out  how 
many  bags  of  12  cookies  can  be  filled  from  the  box 


of  188  cookies.  Let  them  point  out  in  the  picture  the 
10  bags  that  were  filled  first  and  the  5 bags  that  were 
filled  next.  Tell  them  that  these  two  groups  of  bags 
' must  be  combined  to  find  out  how  many  bags  in  all 
Ij  were  filled,  and  point  out  the  dotted  background  that 
i helps  them  see  the  two  groups  as  one.  Direct  atten- 
: tion  to  the  computation  and  let  various  children  ex- 
plain again  what  each  black  numeral  stands  for.  They 
should  relate  each  numeral  to  the  picture. 

Page  202:  Ask  the  children  to  read  the  problem 
at  the  top  of  the  page  and  think  about  what  the  num- 
bers and  screen  in  the  equation  stand  for.  Have  one 
of  the  children  tell  what  the  numbers  and  screen 
; stand  for.  As  you  work  through  Steps  A to  E with 
; the  children,  have  them  answer  the  questions  in  the 
text,  verify  each  step  of  the  computation,  explain 
: what  the  black  numerals  in  each  step  of  the  compu- 
tation stand  for,  and  tell  what  the  missing  numeral 
is  where  there  is  a screen. 

Page  203:  Continue  the  procedures  used  with 
page  202  with  Steps  F and  G at  the  top  of  this  page. 
The  children  should  understand  what  each  black  nu- 
! meral  in  the  computation  stands  for  and  should  be 
! able  to  explain  what  must  be  done  with  the  partial 
^ quotients  in  Step  G to  find  the  answer.  Have  them 
I read  the  equation,  fill  in  the  missing  numbers,  and 
* explain  what  each  number  stands  for. 

The  TRY  step  gives  the  children  a chance  to  solve 
[ division  examples  and  then  compare  their  solutions 
I with  those  given  in  the  book.  Tell  them  to  write  the 

Inumbers  in  Equation  A in  computational  form  and 
find  the  answer,  and  then  to  compare  their  work  with 
. that  shown  in  the  book.  Make  it  clear  that  their  work 
I may  differ  step  by  step  from  that  in  the  book,  but  the 
I final  answer  must  be  the  same.  After  they  have  tried 
j the  example,  point  out  that  the  shortest  and  most 
' efficient  way  of  finding  the  answer  is  printed  in  blue, 
f at  the  right  of  the  page. 

Page  204:  Tell  the  children  to  work  Examples  B, 

1C,  and  D as  they  did  Example  A on  page  203.  Re- 
mind them  that  when  they  finish  each  example,  they 
are  to  compare  their  work  with  that  shown  in  the 
book.  Encourage  them  to  work  each  example  in  the 
I shortest  way  (shown  in  blue  in  the  book),  but  do  not 
. insist  that  they  do  it  this  way.  When  the  children  have 
f finished,  discuss  with  them  the  various  ways  in  which 
; they  worked  the  examples,  and  compare  their  solu- 
tions with  the  examples  in  the  book.  Also  discuss 
1 each  example  shown  in  the  book. 

Page  205:  Have  the  children  work  Problems  A 
and  B and  Exercises  C to  R independently.  When 
they  have  finished,  let  them  show  various  ways  of  do- 
ing the  computing  on  the  board.  Each  child  should 


be  able  to  justify  and  explain  his  work.  Exercises 
A to  H may  be  used  as  additional  practice. 

Providing  for  the  obie  pupil 

The  activities  suggested  under  this  heading  in  the 
Expanded  Notes  for  pages  182-191  can  be  adapted 
for  this  lesson.  The  objective  again  is  to  acquire  skill 
in  estimating  the  largest  possible  partial  dividend. 
Encourage  the  children  to  use  decade  numbers  in 
estimating  as  often  as  possible. 

Helping  the  slow  learner 

Since  this  work  is  optional  in  the  fourth  grade,  it  is 
probable  that  only  the  average  and  able  children  will 
cover  this  lesson. 

206-207  Using  arithmetic 

Lesson  Briefs  for  this  lesson  ore  on  pages  187-188. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

207  Checking  up 

Lesson  Briefs  for  this  lesson  ore  on  page  189. 


Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


In  Grade  4,  children  are  expected  to  become  familiar 
with  the  kind  of  situation  that  leads  to  the  idea  of  frac- 
tions. The  basic  concept  of  fractions  involves  the  simul- 
taneous use  of  two  ideas.  First,  an  object  or  a group  of 
objects  is  partitioned  into  equal  parts  or  subgroups. 
For  example,  a board  is  cut  into  5 equal  parts.  In  the 
fraction  symbol,  the  denominator  5 represents  the  num- 
ber of  equal  parts  thus  obtained.  Second,  a certain 
number  (say  4)  of  these  equal  parts  are  selected  for 
special  attention.  In  the  fraction  symbol,  the  numerator 
4 represents  this  number  of  parts.  This  involves  thinking 
of  both  of  the  numerals  together  as  one  symbol. 
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These  ideas  are  the  basic  meanings  for  situations  that 
involve  fractions.  Here,  as  elsev/here,  the  child  can  best 
acquire  these  meanings  by  carrying  out  the  actions 
with  objects,  and  then  using  the  number  symbols  to 
show  what  he  has  done.  Pictures  not  only  can  help 
him  acquire  these  ideas,  but  also  can  guide  him  to  the 
actions  that  are  basic  to  the  meaning. 

The  concept  of  fractions  is  especially  difficult  for 
many  children  because  the  fraction  numeral  represents 
two  ideas.  There  is  the  idea  represented  by  the  numera- 
tor alone  (4  in  the  above  example)  and  the  idea  repre- 
sented by  the  denominator.  The  Seeing  Through  Arith- 
metic program  for  earlier  grades  has  included  an  intro- 
duction to  the  fraction  idea.  In  Seeing  Through  Arith- 
metic 4,  these  experiences  are  retaught  and  extended 
on  pages  208-222.  In  Grade  4,  however,  the  child  is 
not  expected  to  learn  how  to  compute  with  fractions. 
As  is  customary  nowadays,  these  computational  proc- 
esses are  deferred  to  Grade  5. 

In  Seeing  Through  Arithmetic  4,  common  fractions 
with  parts  as  small  as  sixteenths  are  considered.  These 
fractions  are  presented  not  only  in  connection  with 
single  whole  objects,  but  also  with  groups  of  objects. 
The  idea  of  equivalent  fractions  is  introduced  pictorially. 
The  number  system  is  extended  by  including  an  intro- 
duction to  improper  fractions  and  mixed  numbers. 
Fraction  concepts  are  applied  to  measurement  situa- 
tions involving  fractions  of  the  inch.  Finally,  experiences 
are  included  to  help  the  child  avoid  certain  misconcep- 
tions that  commonly  arise  when  he  sees  fractions  repre- 
sented in  only  limited  ways  (for  example,  only  as  parts 
of  circles  all  of  the  same  size).  As  usual  in  this  book, 
these  lessons  are  built  upon  varied  pictorial  representa- 
tions that  are  designed  to  develop  insight  and  under- 
standing. 

208-21 1 Looking  back 

Lesson  Briefs  for  this  lesson  ore  on  pages  190-192. 

Overview 

In  this  lesson,  children  learn  to  use  fraction  numerals 
to  represent  parts  of  a thing  or  parts  of  a group  of 
things.  In  Seeing  Through  Arithmetic  3,  fractions 
through  eighths  were  introduced.  In  this  lesson,  the 
ideas  are  extended  to  include  fractions  through  six- 
teenths. 

All  the  fractions  introduced  on  pages  208  and  209 
are  illustrated,  and,  as  usual,  the  parts  of  the  illus- 
320  trations  not  under  consideration  are  dimmed  off. 


leaving  in  strong  color  the  fractional  parts  to  be 
noted. 

Teaching  the  whole  class 

You  will  want -to  give  the  children  many  opportuni- 
ties to  work  with  objects  so  that  they  can  see  frac- 
tional parts,  can  make  them,  and  can  express  them 
meaningfully  by  fraction  numerals.  A flannel  boajrd 
is  useful  for  such  work  and  can  be  used  to  demon- 
strate to  the  class  the  meaning  of  various  fractions. 
Activity  4 (page  331)  includes  instructions  for  mak- 
ing a flannel  board. 

Keep  in  mind  that  in  this  work  *on  fractions,  the 
size  of  the  original  group  or  the  number  of  objects 
in  fractional  parts  of  the  group  is  of  no  consequence. 
The  only  point  to  be  emphasized  is  the  number  of 
equal  groups. 

Since  this  lesson  is  centered  around  woodworking 
activities,  let  the  children  talk  about  such  projects 
and  explain  the  objects  shown  in  the  pictures. 

Page  208:  Call  attention  to  Picture  A and  ask 
such  questions  as  these: 

What  is  happening  to  the  round  board?  Into  how 
many  equal  parts  is  it  being  cut?  In  the  third  pic- 
ture of  the  board,  notice  that  part  of  the  board  has 
been  dimmed  off.  The  part  of  the  board  that  the 
hand  is  removing  is  in  strong  color.  How  many  of 
the  parts  are  being  removed?  How  many  parts  of 
the  board  were  there  in  all?  We  can  say  that  one 
of  three  parts  is  being  removed. 

Then  have  pupils  read  the  text  at  the  right  and 
use  the  picture  to  verify  what  is  said  about  the  frac- 
tion numeral.  Explain  that  the  number  words  below 
show  them  how  to  read  the  numeral. 

Focus  attention  next  on  the  two  scenes  of  Movie 
B.  Point  out  that  this  time  there  is  a group  of  objects 
(6  balls) . Ask  the  pupils  into  how  many  equal  groups 
the  balls  have  been  separated  in  the  second  scene. 
Get  them  to  notice  that  they  are  to  pay  attention  to 
only  one  of  the  three  groups.  Then  have  them  read 
what  is  said  about  the  fraction  numeral  at  the  right 
shown  in  large  type. 

When  discussing  Picture  C,  tell  the  children  to 
imagine  that  the  circular  board  has  been  cut  into 
equal  pieces.  Then  continue  by  adapting  the  ques- 
tions suggested  for  the  work  with  Picture  A.  Make 
sure  the  children  understand  that  the  top  numeral  in 
the  fraction  numeral  is  3 because  they  are  thinking 
of  3 of  the  equal  parts  into  which  the  board  has  been 
divided. 

Page  209:  Questions  suggested  for  use  with  Movie 
B and  its  text  on  page  208  may  be  adapted  for  Movie 
D.  Point  out  that  in  this  example  3 of  the  4 equal 
groups  are  being  considered.  Help  pupils  note  that 


the  fraction  numeral  3/4  can  stand  for  either  3 of  the 
4 equal  parts  of  a whole  thing  (as  in  Picture  C)  or 
for  3 of  the  4 equal  parts  of  a group  of  things  (as  in 
Movie  D). 

Picture  E and  its  text  should  be  dealt  with  in  much 
the  same  way  as  Pictures  A and  C on  page  208. 

Movie  F and  its  text  should  be  taught  in  the  same 
way  as  Movie  D.  Again,  have  the  children  note  that 
the  same  fraction  numeral  (2/5  in  this  case)  can  be 
used  to  stand  for  either  a fractional  part  of  a whole 
thing  or  a fractional  part  of  a group  of  things. 

Page  210:  In  working  with  Movies  A and  D,  have 
the  children  look  at  the  pictures  and  note  the  number 
of  equal  fractional  parts  each  object  has  been  divided 
into.  They  can  then  use  the  pictures  to  find  the  miss- 
ing numbers  in  the  related  exercises  at  the  right. 

For  Movies  B and  C,  get  the  children  to  determine 
the  number  of  equal  groups  into  which  each  group 
of  objects  has  been  divided.  When  pujiils  find  the 
j missing  numerals  or  words  in  the  related  exercises, 
have  them  point  to  the  groups  in  the  picture  they 
jare  concerned  with.  Explain  that  the  wavy  line  in 
j Exercise  E indicates  that  a word  is  missing. 

In  connection  with  Exercise  I,  let  some  of  the  chil- 
.dren  put  on  the  board  the  5 fractions  and  5 whole 
pumbers  they  selected  to  write  on  their  papers. 

Page  211:  If  you  wish,  discuss  Pictures  A to  I 
with  the  class  before  assigning  Exercises  A and  B 
„as  written  work. 

The  children  may  need  help  with  Exercises  C and 
|D.  To  help  them  see  that  one  half  dozen  balls  are 
imore  than  one  third  dozen  balls,  draw  one  dozen 
balls  on  the  board.  Then  show  how  to  draw  a line  that 
will  divide  the  group  of  balls  into  halves.  Again  draw 
one  dozen  balls  on  the  board.  Then  show  how  to  draw 
lines  that  divide  the  group  of  balls  into  thirds.  Now, 
without  regard  to  the  number  of  balls  in  each  group, 
the  children  should  see  that  one  half  dozen  balls  are 
more  than  one  third  dozen  balls, 
j In  connection  with  Exercise  D,  draw  on  the  board 
[two  sticks  equal  in  length.  Divide  one  into  five  equal 
iparts  and  the  other  into  six  equal  parts.  Have  the 
children  compare  one  fifth  of  a stick  with  one  sixth 
of  a stick  to  find  out  that  one  fifth  of  a stick  is  larger. 
Remind  the  children  that  one  half  dozen  is  more 
than  one  third  dozen.  Help  them  see  that  when  some- 
thing is  divided  into  more  and  more  parts,  the  parts 
become  smaller  and  smaller. 

I If  you  have  a flannel  board,  you  might  use  it  to 
jcortipare  the  parts  of  circles  that  are  divided  into 
|;hirds,  fourths,  and  fifths.  To  do  so,  you  will  need 
Ihree  circular  pieces  of  flannel  of  the  same  size,  one 
put  into  thirds,  one  into  fourths,  and  the  other  into 


fifths.  First  put  up  the  circle  with  three  parts.  Below 
this,  or  next  to  it,  put  the  circles  partitioned  into 
fourths  and  fifths. 

Each  child  also  may  have  circles  made  of  colored 
construction  paper  and  divided  into  thirds,  fourths, 
and  fifths.  By  fitting  the  parts  together  to  make  circles, 
they  will  soon  learn  that,  for  example,  it  takes  more 
fifths  than  thirds  to  make  a complete  circle. 

To  finish  the  work  on  page  211,  have  children 
read  aloud  the  fraction  numerals  in  Exercises  A to 
R.  Then  assign  Exercises  A to  L as  written  work.  Let 
the  children  read  and  discuss  the  closing  statement. 

Providing  for  the  able  pupil 

Able  pupils  might  like  to  make  drawings  that  show 
fractions.  They  may  draw  circles  or  squares  and  di- 
vide them  (freehand)  into  equal  parts.  Later,  the 
children  should  compare  and  discuss  their  drawings. 
No  measuring  should  be  permitted.  Additional  circles 
or  squares  may  be  drawn,  too,  with  different  parts 
shaded  or  colored  to  show  different  fractions.  In- 
struct the  children  to  write  below  eacli  drawing  a 
numeral  to  represent  the  fraction  illustrated.  Display 
the  drawings  in  the  classroom. 

To  get  pupils  to  note  applications  of  fractions 
around  them,  ask  them  to  make  a list  of  things  show- 
ing fractions  that  they  have  observed.  The  list  might 
include  such  items  as  fractions  seen  on  measuring 
cups,  half  pound  cartons,  recipes,  etc. 

Helping  the  slow  learner 

To  help  slower  learners  understand  the  meaning  of 
fractions  better,  you  can  let  them  work  at  the  flannel 
board  (perhaps  assisted  by  an  able  learner).  (See 
directions  for  making  a flannel  board  in  Activity  4, 
page  331).  Provide  8 large  equal  circular  pieces  of 
felt  or  flannel.  Leave  one  circle  intact  and  put  it  on 
the  flannel  board.  Then  cut  one  circle  into  thirds, 
another  into  fourths,  another  into  fifths,  and  so  on. 
Mix  up  these  pieces.  Then  instruct  the  children  to 
build  a circle  showing  thirds  below  the  circle  on  the 
flannel  board.  The  pupils  will  have  to  select  the  prop- 
er pieces  from  the  pile  and  assemble  them  into  a 
complete  circle.  Using  the  circle  they  have  built,  they 
can  remove  pieces  to  discover  what  2 of  3 equ5i( 
parts,  or  1 of  3 equal  parts  look  like.  In  the  same 
way  they  can  assemble  other  fractional  parts  of 
circles  to  show  whole  circles  or  fractional  parts  of 
circles. 

As  another  activity,  ask  the  slow  learners  to  look 
for  pictures  that  illustrate  fractional  parts.  Let  them 
show  these  pictures  to  the  class  and  represent  the 
fractional  parts  by  fraction  numerals  if  they  can. 
The  children  may  be  interested  in  making  a fraction 
picture  book. 
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2 1 2-2 15  Movi n g forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  192-194. 

Teaching  the  whole  class 

As  in  the  preceding  lesson,  let  the  children  use  a va- 
riety of  ways  to  objectify  the  ideas  presented.  The 
flannel  board  may  be  used  again  effectively.  Children 
can  use  circular  paper  cutouts  and  fold  them  in  the 
ways  suggested  by  the  pictures  in  the  book.  For  work 
with  fractional  parts  of  groups,  children  will  profit  if 
they  have  small  objects  which  they  can  arrange  and 
rearrange. 

In  this  lesson,  children  learn  that  they  can  use  dif- 
ferent fraction  numerals  to  describe  part  of  an  ob- 
ject or  part  of  a group.  On  page  212  they  are  shown 
pictorially  how  some  fractional  equivalents  for  1/2 
are  arrived  at.  The  folding  operations  illustrated  can 
be  done  by  the  children. 

Page  212:  For  the  work  on  this  page  each  child 
may  be  given  a circular  piece  of  paper  to  fold  in  the 
ways  suggested  by  the  pictures  and  text.  Such  circles 
could  be  prepared  by  the  children  in  advance  by 
drawing  around  a small  plate  or  a water  glass  or 
some  other  circular  object. 

Have  the  pupils  first  look  at  Picture  A and  note 
that  the  piece  of  paper  is  being  divided  into  two  parts. 
Let  someone  read  the  accompanying  text,  using  the 
picture  to  answer  the  question  and  get  the  missing 
number.  Then  give  each  pupil  time  to  fold  his  circle 
in  half. 

Continue  in  the  same  way  with  Picture  B,  this 
time  getting  the  children  to  see  that  when  the  circle 
is  folded  again,  it  is  then  divided  into  four  equal 
parts.  Let  them  point  out  the  four  parts  in  the  picture. 
Help  them  see  that  to  fold  their  own  circles  into 
fourths,  they  must  fold  the  half  piece  in  half  again. 
Tell  them  to  open  their  circle  and  compare  the  folded 
sections  with  the  circle  in  Picture  B. 

Pictures  C and  D and  their  accompanying  text 
may  be  taught  as  above.  The  children  may  continue 
to  fold  their  circles  into  the  smaller  fractional  parts. 
Get  them  to  conclude  that  1/2,  2/4,  4/8,  and  8/16 
all  stand  for  the  same  fractional  part. 

Page  213:  For  Pictures  A to  D,  point  out  that  the 
round  piece  of  paper  is  divided  by  heavy  lines  into 
halves  first  and  then  into  thirds.  The  dotted  lines  are 
further  subdivisions  of  these  fractional  parts.  Tell 
the  children  to  examine  the  pictures  and  determine 
what  the  missing  numbers  should  be. 

Proceed  in  the  same  way  for  the  remaining  pic- 
tures on  this  page. 

For  an  activity  that  will  help  the  children  consoli- 
322  date  what  they  have  learned,  give  each  child  at  least 


six  strips  of  paper  about  one  inch  wide.  Show  them 
how  to  fold  one  strip  into  halves,  another  into  fourths 
(tell  them  to  fold  it  into  halves  first,  and  then  into 
fourths),  another  into  eighths,  and  others  into  thirds, 
sixths,  and  twelfths. 

Let  the  children  first  of  all  compare  their  strips, 
noting  those  fractional  parts  that  are  equal.  Then 
let  them  play  a “trade  me”  game.  For  example,  a 
child  might  say,  “Who  will  trade  me  something  that 
is  equal  to  one  half?”  He  chooses  one  of  the 
offers  and  writes  on  the  board  what  has  been  traded 
(1/2  = 2/4,  for  example).  Let  all  the  children  take 
turns  in  trading. 

Page  214:  After  pupils  have  read  Exercise  A, 
have  them  look  at  Picture  A.  Then  have  a pupil  read 
the  first  sentence  of  Exercise  B,  and  ask  the  class  to 
note  what  has  happened  in  Picture  B.  Call  the  chil- 
dren’s attention  to  the  fact  that  one  half  of  the  cups 
are  black  and  red,  while  the  other  half  of  the  cups 
are  yellow  and  blue.  Then  call  on  pupils  to  read  the 
remaining  lines  and  supply  the  missing  numbers.  Use 
objects  to  clarify  this,  if  necessary. 

Continue  in  the  same  way  for  Picture  C and  its 
text.  By  noting  the  colors  of  the  cups,  the  children 
can  easily  relate  the  fourths  in  Picture  C to  the  halves 
in  Picture  B. 

For  Picture  D,  the  children  should  note  that  now 
there  are  8 equal  parts.  By  referring  back  to  similarly 
colored  cups  in  Pictures  C and  B,  they  can  find  how 
many  eighths  are  equal  to  one  fourth  and  one  half. 
Then  let  the  pupils  read  and  complete  the  text  at  the 
right. 

With  Picture  E the  pupils  should  see  that  the  cups 
that  were  in  groups  of  two  in  Picture  D have  been 
separated  once  more.  Now  there  are  16  single  cups. 
The  children  should  use  this  picture  and  refer  to  the 
other  pictures  to  find  the  missing  numbers  in  the 
text  at  the  right. 

Page  215:  Exercises  A to  O may  be  used  for  either 
oral  or  written  work.  For  each  exercise,  pupils  should 
determine  what  part  of  the  circle  or  group  of  objects 
is  red,  and  then  supply  the  missing  numerator  in  the 
fraction  numeral  below  the  picture.  The  more  able 
children  will  benefit  by  also  writing  numerals  to  show 
what  fractional  part  of  each  circle  or  group  is  some 
color  other  than  red. 

Exercises  A to  F may  be  used  for  oral  work.  If 
necessary,  pupils  may  draw  pictures  to  help  them 
determine  the  relative  sizes  of  these  fraction  numerals, 
Remind  the  children,  too,  that  the  more  equal  parts 
(of  the  same  thing)  there  are,  the  smaller  in  size  each 
part  must  be.  This  generalization  should  help  them  to 
figure  out  the  answers. 


Exercises  A to  N should  be  assigned  as  written 
work.  Before  the  slower  children  do  these  exercises, 
let  them  try  the  activity  suggested  under  the  heading 
“Helping  the  slow  learner.” 


Providing  for  the  able  pupil 


When  the  able  pupils  have  completed  Exercises  A to 
N on  page  215,  you  might  assign  them  similar  exer- 
cises in  which  the  numerators  are  more  than  1.  Such 
exercises  might  look  like  these; 

Put  in  order,  with  the  smallest  fraction  first: 

A 3/4,  2/3,  2/4 
B 2/5,  3/8,  4/6 
C 2/6,  4/9,  6/8 


etc. 

If  the  children  need  to,  they  may  draw  circles  or 
squares  to  help  them  visualize  the  fractional  parts. 

The  able  children  should  also  discover  that  a cer- 
tain fraction  of  something  (one  half  of  a square, 
for  example)  is  not  confined  to  just  one  shape  or 
j position.  It  may  have  many  different  shapes  and  oc- 
j cupy  different  positions.  To  aid  pupils  in  making  this 
1 discovery,  ask  them  to  draw  circles  or  squares  of  the 
: same  size  and  show  different  ways  of  making  halves. 

* The  children  may  draw  around  jar  lids  or  paper  cups 
to  make  circles.  Let  the  children  show  the  different 
ways  they  discovered  for  making  halves,  and  let  the 
. group  discuss  each  to  decide  whether  it  is  right  or 
wrong.  Then  put  the  children  on  their  own  and  let 
them  divide  circles  or  squares  into  thirds,  fourths, 
fifths,  etc.  (Remember  that  these  divisions  are  to  be 
freehand,  without  measuring.)  Some  ways  in  which 
fractions  might  be  indicated  by  the  children  are 
shown  below.  Be  sure  to  display  the  children’s  pic- 
tures in  the  classroom. 


Helping  the  slow  learner 

' To  help  slow  learners  recognize  equal  parts  of  a whole 

, and  to  give  them  more  visual  experiences  with  frac- 
tions, let  them  try  the  following  activity.  Cut  tagboard 
into  equal  circular  or  square  pieces.  Make  these  cir- 
cles and  squares  large  enough  so  they  will  be  easy  to 
handle.  Divide  the  circles  and  squares  into  different 
fractional  parts  (one  into  thirds,  another  into  fourths, 
etc.).  Mix  up  these  pieces  and  give  them  to  the  group 
of  children.  Ask  them  to  see  how  quickly  they  can 
assemble  a whole  circle  or  square.  When  the  circles 
and  squares  have  been  assembled,  have  the  children 
tell  the  fractional  parts  into  which  each  was  divided. 


Exercises  A to  N on  page  215  may  give  the  slow 
learners  some  difficulty  if  used  without  preparation. 
Prior  to  this  assignment,  then,  give  these  children  an 
opportunity  to  work  with  fractions  for  which  there 
are  models.  (If  the  flannel  board  has  been  in  use, 
circles  showing  all  fractional  parts  studied  so  far 
should  already  be  available,  or  perhaps  the  children 
have  made  drawings  of  them.)  Let  the  children  work 
with  the  models  and  use  them  first  to  determine 
which  fraction  numeral  in  a set  like  1/3,  1/4,  1/2  or 
1/2,  1/8,  1/3  is  the  smallest.  They  then  should 
arrange  the  rest  in  order  from  the  smallest  to  the 
largest.  Then  give  the  children  similar  fraction  nu- 
merals and  ask  them  to  put  these  fraction  numerals 
in  order  (without  models).  If  the  pupils  seem  to 
understand  the  work  now,  let  them  proceed  with 
Exercises  A to  N in  the  book. 

216-219  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  195-197. 

Teaching  the  whole  class 

Improper  fractions  and  mixed  numbers  are  intro- 
duced in  this  lesson.  The  children  learn  that  both  an 
improper  fraction  and  a mixed  number  can  stand 
for  the  same  thing.  Although  the  terms  improper 
fraction  and  mixed  number  are  not  used  in  the  text, 
you  should  use  these  terms  in  your  discussions  to 
prepare  the  children  for  their  use  in  the  future. 

Page  216:  Have  pupils  note  the  two  whole  cakes 
of  the  same  size  in  Scene  1 of  Movie  A.  Get  them 
to  observe  that  in  the  second  scene  each  cake  has 
been  cut  into  fourths.  Let  someone  state  how  many 
fourths  there  are  in  all.  Then  ask  the  class  how  many 
of  the  fourths  are  in  strong  color.  (Remind  the  pupils 
that  they  are  to  pay  special  attention  to  the  fourths 
in  strong  color.)  If  the  answer  is  given  as  “5,”  guide 
the  pupil  to  say  it  in  the  fractional  way  as  “five 
fourths.”  Then  explain  that  there  is  another  way  to 
say  this.  Point  out  that  one  whole  cake  and  one  fourth 
of  the  second  cake  are  in  strong  color.  Explain  that 
“one  and  one  fourth”  also  shows  how  much  of  the 
two  cakes  is  in  strong  color. 

Movies  B and  C should  be  treated  in  the  same  way. 
In  each  case,  get  the  children  to  describe  the  parts  in 
strong  color  by  using  both  an  improper  fraction  and 
a mixed  number.  For  Pictures  D,  E,  and  F,  explain 
that  the  cakes  and  the  pie  are  shown  only  after  they 
have  been  cut  into  equal  pieces.  Pupils  should  imagine 
what  each  cake  and  pie  looked  like  before  it  was  cut 
up.  Then  call  on  pupils  to  express  in  two  ways  what 
is  shown  in  strong  color. 


Expanded  notes  212-216 


If  the  flannel  board  is  available,  you  may  want  to 
repeat  some  of  these  situations.  For  example,  you 
may  want  the  children  to  show  Movie  A by  illustrat- 
ing 5/4  and  IV^.  A child  will  assemble  four  fourths 
to  show  one  whole  (4/4  or  1)  and  then  will  add  an- 
other fourth  to  complete  the  illustration  of  5/4  and 
114. 

Page  217:  Call  attention  to  Movie  G and  get  the 
pupils  to  express  the  cut-up  cakes  in  strong  color  as 
fourths.  Explain  that  the  fraction  numeral  and  text 
at  the  right  show  how  to  write  this  fraction  numeral. 
Let  someone  read  the  explanation  of  the  two  parts 
of  the  numeral. 

Treat  Movie  H in  the  same  way.  After  pupils  have 
observed  that  5 fourths  are  in  strong  color,  get  them 
to  see  that  they  can  also  think  of  the  parts  in  strong 
color  as  1 whole  cake  and  1/4  of  the  other  cake.  Di- 
rect attention  to  the  text  at  the  right. 

Movie  I can  be  taught  in  the  same  way  as  was 
Movie  G. 

Page  21 8:  For  Movie  J,  call  attention  to  the  whole 
cakes  in  the  first  scene.  Ask  what  has  happened  to 
the  third  cake  in  the  second  scene  and  get  pupils  to 
see  the  number  of  equal  parts  it  has  been  divided 
into.  Then  have  them  note  how  many  parts  are  in 
strong  color.  Get  them  to  explain  that  the  second 
scene  shows  2%  cakes  in  all.  Have  them  read  what 
is  said  about  the  mixed  number  2%  at  the  right  and 
note  how  it  is  written  in  words. 

Exercises  A to  D are  to  be  used  with  Pictures  K 
to  N.  Each  exercise  is  so  written  as  to  direct  atten- 
tion to  the  picture,  and  examination  of  the  picture 
makes  it  possible  to  supply  the  missing  numbers  in 
the  exercise.  Be  sure  the  children  understand  that  the 
strong-color  portions  of  each  picture  can  be  described 
by  either  a mixed  number  or  an  improper  fraction 
and  that  the  way  we  think  about  the  picture  deter- 
mines the  numeral  we  write. 

Page  219:  Discuss  Picture  A and  help  the  children 
see  that  they  can  look  at  the  two  identical  figures 
in  two  different  ways.  Have  them  note  that  one 
figure  is  completely  red.  Ask  them  to  tell  what  part 
of  the  other  figure  is  red.  Ask  them  to  tell  what  mixed 
number  describes  the  red  part  of  the  two  figures. 
Next  have  them  determine  that  each  figure  is  divided 
into  8 equal  parts.  Let  them  state  the  parts  that  are 
colored  red  as  an  improper  fraction.  For  each  of  the 
remaining  pictures,  they  should  write  on  their  papers 
the  mixed  number  and  the  improper  fraction  that 
show  how  much  is  red. 

Exercises  A to  G should  be  used  for  written  work. 

The  children  may  take  turns  reading  Exercises  A 
324  to  R aloud. 


Providing  for  the  able  pupil 

The  “Fraction  Maze,”  Activity  37,  page  351,  may 
be  used  to  provide  the  children  with  experience  in 
arranging  mixed  numbers  in  order  from  largest  to 
smallest  or  from  smallest  to  largest. 

Helping  the  slow  learner 

Provide  a supply  of  3"  x 5"  cards,  on  each  of  which 
you  have  written  six  fraction  numerals.  Include  com- 
mon fractions,  mixed  numbers,  and  improper  frac- 
tions. Letter  each  fraction  numeral.  Ask  pupils  to 
illustrate  each  fraction  numeral.  Under  each  draw- 
ing have  them  write  the  fraction  numeral  they  are 
illustrating.  A typical  card  showing  six  fraction  nu- 
merals and  a child’s  illustration  of  them  are  shown 
below.  Be  sure  to  display  the  drawings. 


The  game  of  “Fraction  Maze,”  described  in 
Activity  37,  page  351,  may  be  adapted  for  the  slow 
learners’  use. 


! 220-221  Moving  forward 

Lesson  Briefs  for  this  lesson  ore  on  pages  197-198. 

I Teaching  the  whole  class 

j Although  the  pictures  provide  a number  of  measur- 
; ing  experiences,  children  will  benefit  greatly  if  they 
^ can  also  measure  small  objects  with  their  own  rulers. 

■ You  might  suggest  that  the  children  bring  in  small 
,1  objects  to  measure.  The  graduation  on  the  rulers 

■ used  should  show  no  more  than  eighths  of  an  inch.  If 
r rulers  showing  inches  were  constructed  in  connection 

with  the  earlier  measuring  lesson,  as  suggested  in 
I Activity  1,  page  330,  the  new  graduations  for  parts 
of  the  inch  can  be  put  on  them,  and  they  can  then 
I be  used  with  this  lesson. 

I Before  beginning  the  work  in  the  book,  you  can 
explore  the  children’s  understanding  of  measurement 
by  providing  them  with  some  lines  to  measure.  Have 
; these  lines  longer  than  a whole  number  of  inches, 
j Ask  the  children  to  place  inch  markings  on  the  lines, 
as  in  the  drawing  below. 

0 I 2 3 <1. 

I 1 \ ^ ^ 1 


It  would  be  well  if  the  children  used  rulers  with  only 
inch  markings  on  them. 

Talk  about  how  long  the  lines  are  (“a  little  more 
than  2 inches,”  “almost  2 inches,”  etc.).  Then  raise 
the  problem  of  measuring  the  pieces  that  are  less 
than  an  inch  long.  Some  of  the  children  may  have 
rulers  of  their  own  that  show  graduations  of  an  inch. 
Have  them  show  these  markings  to  the  class  and 
ask  if  any  of  them  can  tell  about  these  markings. 
Then  have  the  children  open  their  books  to  page 
220,  where  they  can  find  out  what  the  markings 
I mean. 

I Page  220:  After  the  class  has  looked  at  Picture  A, 
showing  1 inch,  have  them  note  that  in  Picture  B 
the  1 inch  has  been  divided  into  two  equal  parts. 
Help  pupils  to  see  that  each  part  is  1/2  of  an  inch 
||!  and  that  the  dividing  line  shows  where  1/2  of  an 
I inch  ends.  They  should  see  that  1 inch  is  two  half 
I inches,  shown  by  the  numeral  2/2. 

For  Picture  C,  let  the  children  discover  what  has 
I happened  to  each  half  inch.  Have  them  tell  the  total 

Inumber  of  equal  parts  now  shown  in  an  inch  and 
read  what  is  said  beside  the  picture  about  the  equal 
parts  in  the  inch.  Ask  the  pupils  how  many  fourths 

!‘ 


there  are  in  1 /2  of  an  inch.  Then  have  them  read  the 
corresponding  text  at  the  right.  Tell  them  that  each 
dividing  line  now  shows  1/4  inch. 

For  Picture  D,  get  pupils  to  notice  that  each 
fourth  has  now  been  divided  into  two  equal  parts. 

Have  them  tell  the  total  number  of  these  equal  parts 
in  the  inch  and  read  what  is  said  about  the  inch. 

Then  have  them  tell  the  number  of  these  parts  in 
one  half  inch,  and  also  in  one  fourth  inch.  Also 
have  them  read  the  text  about  these  equivalents. 

Tell  the  pupils  that  each  dividing  line  now  shows 
where  lengths  of  1 /8  inch  occur. 

If  the  rulers  suggested  in  Activity  1 (page  330) 
have  been  made,  let  each  child  now  mark  his  ruler 
to  show  1/2,  1/4,  and  1/8  inch.  The  children  may 
use  the  markings  in  the  book  to  guide  them.  Be 
sure  they  note  that  lines  of  different  lengths  are  used 
for  the  different  markings. 

If  the  children  already  have  commercially  made 
rulers  with  graduations  to  eighths,  let  them  try  the 
following  activity.  Have  them  draw  4 one-inch  lines. 

Tell  them  to  leave  one  line  as  it  is.  Then  they  should 
use  their  rulers  and  mark  one  line  in  halves,  one 
in  fourths,  and  one  in  eighths.  Let  them  compare  their 
work  with  the  illustrations  in  the  book. 

After  completion  of  either  of  the  activities  above, 
have  children  go  back  to  the  line  measurements  that 
were  used  to  begin  the  lesson.  Tell  them  to  complete 
the  measuring  marks  on  these  lines,  putting  in  marks 
for  one  half,  fourths,  and  eighths. 

Pupils  are  to  use  the  portions  of  rulers  shown  in 
the  book  to  determine  the  length  of  each  object  in 
Pictures  E to  P.  Explain  to  the  children  that  many 
of  the  objects  pictured  are  found  on  charm  bracelets. 

After  the  pupils  have  taken  turns  in  telling  the 
length  of  each  object,  let  the  whole  class  write  the 
result  of  each  measurement  on  their  papers  after  the 
appropriate  letter.  The  children  may  also  use  their 
own  rulers  to  measure  these  objects.  Before  they  do 
so,  be  sure  to  discuss  the  things  they  have  to  watch 
out  for  when  measuring  with  a ruler.  Have  them 
compare  these  measuring  results  with  those  they 
found  when  they  used  the  portions  of  rulers. 

Page  221:  Have  the  pupils  look  at  Picture  Q and 
note  that  the  key  shown  there  measures  1 whole  inch 
and  a fraction  of  another  inch.  Help  them  determine 
that  they  must  be  concerned  with  the  markings  show- 
ing eighths  and  suggest  that  they  count  beyond  the 
1-inch  mark  by  eighths  to  find  how  many  eighths  over 
one  inch  the  key  measures.  Be  sure  they  see  that  the 
total  length  of  the  key  is  1%  inches.  Ask  them  if 
they  can  discover  another  way  to  state  this  answer. 
Suggest  that  they  find  the  total  number  of  eighths  325 


Expanded  notes  217-221 


from  one  end  of  the  key  to  the  other.  They  should 
find  that  there  are  thirteen  eighths  and,  consequently, 
that  the  key  measures  13/8  inches.  Continue  with 
the  remaining  pictures  in  the  same  way.  Then  let  the 
children  do  these  exercises  independently  and  record 
the  results  of  the  measurements  on  their  papers. 
Finally,  have  them  measure  the  objects  with  their 
own  rulers  and  compare  their  results  with  those 
found  when  they  used  the  portions  of  rulers  sup- 
plied in  the  book. 

Finally,  draw  attention  to  the  6-inch  ruler  at  the 
bottom  of  page  221.  Help  the  children  conclude,  by 
reference  to  their  own  foot  rulers,  that  this  is  one 
half  of  a foot.  Then  let  the  children  measure  various 
small  objects,  either  with  their  own  rulers  or  by 
placing  the  objects  along  the  ruler  in  the  book. 

Providing  for  the  able  pupil 

Have  these  pupils  arrange  in  order  of  length  the 
objects  pictured  in  E to  H,  in  I to  L,  and  in  M to  P 
on  page  220.  They  should  begin  with  the  longest 
object. 

Ask  them  to  arrange  in  order  of  length  the  objects 
pictured  in  Q to  Z on  page  221.  This  time  they  may 
begin  with  the  shortest  object. 

Helping  the  slow  learner 

If  a child  is  having  difficulty  recognizing  the  various 
markings  on  the  ruler,  have  him  make  a ruler  show- 
ing only  inch  and  half-inch  markings.  Then  have 
him  measure  pictures  and  lines  to  the  half  inch.  As 
he  gains  confidence  in  measuring  by  half  inches, 
have  him  make  fractional  marks  to  show  fourths. 
Then  give  him  more  measuring  experiences  that  will 
involve  measuring  to  fourths.  Finally,  let  him  put 
on  the  eighth-inch  markings  and  measure  with  them. 

222  Thinking  straight 

Lesson  Briefs  for  this  lesson  ore  on  page  199. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

223-224  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  200-201. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

225  Side  trip;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  201-202. 

Expanded  Notes  are  not  considered  necessary  for 
326  these  lessons. 


226-227  Moving  forward;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  202-204. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

228-229  Moving  forward;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  are  on  pages  204-205. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

230-231  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  206-207. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

232-233  Moving  forward 

Lesson  Briefs  for  this  lesson  are  on  pages  208-209. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 


The  idea  of  average  is  very  widely  used.  Children  in 
Grade  4 are  old  enough  to  understand  it,  and  they 
need  this  understanding  for  use  in  work  and  play  both 
in  school  and  out.  When  learning  to  use  averages, 
children  are  too  often  merely  given  a rule:  Add  the 
numbers,  and  then  divide  the  sum  by  the  number  of 
numbers  that  were  added. 

Fundamentally  an  average  is  a single  number  that  is 
used  to  represent  a whole  set  of  numbers.  As  a simple 


example,  consider  what  single  number  might  be  used 
to  stand  for  the  group  of  numbers  consisting  of  8,  12, 
19,  and  21.  It  is  not  immediately  obvious  that  15  is  a 
good  answer.  If,  however,  the  original  numbers  are 
thought  of  as  measures  of  length  (for  example,  the 
lengths  of  4 sticks  in  inches),  the  total  length  would  be 
60.  If  this  length  were  divided  equally  (that  is,  parti- 
tioned) among  the  4 lengths,  each  would  be  15  units 
long.  Now  the  length  of  4 sticks,  each  15  units  long,  is 
"the  same  amount  of  stick"  as  the  4 sticks  8,  12,  19,  and 
21  inches  long.  Actually,  the  length  8 is  7 units  under 
the  average,  and  12  is  3 units  under  it.  Together,  they 
are  10  units  under  the  average.  The  length  19  is  4 units 
over  the  average,  and  21  is  6 units  over  it;  so  together 
these  are  10  units  over  the  average.  Thus  the  10  units  of 
shortage  below  the  average  are  balanced  by  the  10 
units  of  extra  length  above  it.  This  will  be  true  only 
when  15  is  used  as  "the  average." 

When  the  meaning  of  average  is  understood  as  sug- 
gested above,  finding  the  average  may  be  seen  as  a 
I two-step  problem.  In  the  first  step,  all  of  the  measures 
j:  are  combined — this  is  an  additive  situation.  The  sum 
is  then  partitioned  or  separated  into  as  many  equal 
parts  as  there  were  measures  originally.  In  some  situa- 
f tions,  the  sum  is  already  known,  and  only  the  partition- 

!ing  remains  to  be  done.  In  Seeing  Through  Arithmetic 
4,  pages  234-236  develop  the  idea  of  average  so  that 
children  will  be  able  to  understand  it  as  well  as  com- 
pute it. 


I 234-236  Exploring  problems 

Lesson  Briefs  for  this  lesson  ore  on  poges  209-211. 

Teaching  the  whole  class 

If  not  taught  properly,  the  concept  of  average  is  a 
difficult  idea  for  children  to  grasp.  There  is  a real 
danger  that  children  will  learn  the  rule  for  finding 
averages  without  ever  understanding  what  an  average 
is.  Help  the  class  understand  that  an  average  is 
[;  an  imaginary  amount.  It  shows  the  size  of  the  group 
I that  would  result  if  n unequal  groups  were  put 
together  and  then  divided  up  equally  into  n parts. 

‘ The  children  should  understand  that  an  average  is  a 
single  amount  used  to  represent  a group  composed 
I of  groups  of  different  sizes.  Also,  finding  an  average 
; is  a kind  of  equalizing  process  in  which  unequal 
: groups  become,  in  imagination,  equal. 

This  lesson  also  will  introduce  pupils  to  the  two- 
' step  problem,  since  the  computation  involved  in  find- 


ing an  average  usually  requires  two  steps  and  hence 
represents  two  equations.  First,  there  is  an  addition 
equation  showing  the  amounts  that  must  be  added 
to  find  the  total  amount;  and,  second,  there  is  a 
division  equation  in  which  the  total  amount  must 
be  divided  into  equal  groups  whose  size  is — to  start 
with — unknown.  The  latter  equation  then  expresses 
a problem  in  partitive  division — partitioning — that 
will  be  solved  in  the  usual  manner.  (Partitive  divi- 
sion was  taught  on  pages  120-123,  and  reviewed 
later  in  a money-sharing  problem  on  page  196.) 
Note  that  in  the  explanatory  text  connected  with  the 
division  equation  on  page  234,  the  association  of  the 
number  of  groups  (of  pennies  saved  in  6 weeks)  with 
the  number  of  weeks  (needed  to  collect  that  number 
of  groups  of  pennies)  has  already  been  made,  since 
it  is  expected  that  by  now  the  children  will  recognize 
this  sort  of  correspondence  immediately. 

You  should  make  clear  to  the  children  that  the 
amount  discovered  to  be  the  average  need  not  cor- 
respond numerically  to  the  actual  size  of  any  one 
of  the  groups  from  which  the  average  is  found. 
There  may  by  chance  be  such  a correspondence,  as 
in  the  problem  on  page  235,  in  which  the  length  of 
one  of  the  fish  is  actually  the  average  length  of  all 
the  fish.  In  the  problem  on  page  234,  however, 
the  average  is  not  the  same  as  any  of  the  original 
groups  of  pennies. 

Note  the  difference  between  the  problems  illus- 
trated on  pages  234  and  235.  In  the  problem  on  page 
234  the  items  are  countable,  but  in  the  problem  on 
page  235  the  items  cannot  be  counted,  but  must  be 
measured. 

Page  234:  Let  the  children  read  the  problem  and 
then  relate  it  to  the  groups  of  money  shown  in 
Picture  A.  Ask  what  we  need  to  find  out  before  we 
can  begin  to  solve  the  problem  (how  much  money 
in  all  Tony  saved).  Direct  attention  to  Picture  B 
and  let  the  children  relate  the  picture  to  the  text 
and  to  the  equation. 

Direct  attention  to  Picture  C and  let  the  children 
relate  the  picture  to  the  text  and  the  equation.  Let  a 
child  explain  why  we  can  divide  54  by  6.  Have  some- 
one read  aloud  the  sentences  at  the  bottom  of  the 
page.  If  there  is  any  difficulty  in  understanding  the 
problem,  let  the  children  work  it  out  with  pennies. 

Page  235:  Have  the  children  read  the  text  for 
Picture  A and  examine  the  picture.  Tell  the  class 
to  imagine  that  all  the  fish  are  laid  end  to  end  and 
ask  how  they  could  be  measured  to  find  their 
total  length.  Then  ask  how  this  total  length  could  be 
found  on  paper.  Let  a pupil  explain  the  two  equa- 
tions, and  then  have  everyone  do  the  necessary 
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Expanded  notes  222-236 


computation  for  each  equation.  Have  a child  read 
the  last  sentence  opposite  Picture  B,  supplying  the 
answer. 

Let  the  children  discuss  Problem  A and  tell  what 
equation  to  write  first.  Then  have  the  pupils  do  the 
necessary  computation.  When  they  have  done  this, 
they  will  be  able  to  make  the  second  equation.  Have 
them  compute  and  give  the  answer.  Have  them 
answer  the  questions  in  the  “Think”  step.  Handle 
Problem  B in  much  the  same  way. 

Page  236:  Assign  Problems  C to  J as  written  work. 
Warn  the  children  that  not  all  of  the  problems  will 
require  two  equations.  When  these  problems  have 
been  completed,  provide  answers  so  that  the  pupils 
may  verify  their  work. 

Providing  for  the  abie  pupil 

Get  several  different  sizes  of  drinking  cups  and  let 
children  measure  some  liquid,  such  as  water,  to  find 
the  average  amount  these  cups  hold.  An  additional 
container,  marked  in  ounces,  is  required.  Children 
should  fill  all  the  cups,  pour  the  contents  into  the 
container  (which  must  be  large  enough  to  hold  this 
much  liquid),  note  the  amount  in  ounces,  and  divide 
it  by  the  number  of  containers.  To  make  a two-step 
problem,  let  children  measure  the  content  of  each 
cup  in  this  way,  record  the  result,  add  the  individual 
amounts  to  find  the  total  amount,  and  then  divide 
to  find  the  average. 

Helping  the  slow  learner 

Let  pupils  measure  strips  of  paper  of  various  lengths 
and  find  the  average  length.  Also,  use  pencils  of 
various  lengths,  or  vases,  or  boxes,  or  books  of 
different  heights.  In  each  case,  find  the  average  length 
or  height  of  the  various  objects  in  each  set. 


237  Side  trip 

Lesson  Briefs  for  this  lesson  ore  on  pages  212-213. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

238-239  Side  trip 

Lesson  Briefs  for  this  lesson  ore  on  pages  213-215. 

Expanded  Notes  are  not  considered  necessary  for 
this  lesson. 

240-241  Side  trip;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  215-217. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

242-243  Using  arithmetic;  Keeping  skillful 

Lesson  Briefs  for  these  lessons  ore  on  pages  217-218. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

244-248  Looking  back 

Lesson  Briefs  for  these  lessons  are  on  pages  219-222. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 

249-251  Checking  up 

Lesson  Briefs  for  these  lessons  are  on  pages  223-225. 

Expanded  Notes  are  not  considered  necessary  for 
these  lessons. 
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Activities 


This  section  of  the  Teaching  Guide  contains  sug- 
gested activities  specially  designed  to  extend 
the  child’s  concepts  and  generalizations  about 
arithmetic.  Specific  references  are  made  to  these 
activities  in  the  Expanded  Notes. 

The  activities  are  arranged  in  the  order  of  their 
use  in  the  Expanded  Notes  and  are  numbered  to 
make  reference  to  them  easier. 

You  w^ill  undoubtedly  discover  nev^  ways  of  using 
these  activities  and  ways  of  adapting  them  to 
other  topics. 

You  will  also  be  sure  to  think  up  other  activities  as 
good  as  or  better  than  the  ones  described  here. 


Activities 


Useful  arithmetic  activities 

are  those  that  lead  to  good 
thinking  and  generalizations. 
They  should  not  require 
time-consuming  and  mechanical 
work.  They  should  be  directly 
arithmetical. 
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Activity  1 

Homemade  ruler 

Every  pupil  should  have  his  own  foot  ruler 
so  that  he  can  participate  in  measuring  activities. 
Rulers  can  be  made  of  transparent  plastic  for  those 
children  who  do  not  have  real  rulers.  Provide  some 
12-inch  rulers  for  the  group  and  a strip  of  plastic 
(12"  X IV2")  for  each  child  who  is  going  to  make  a 
ruler.  (Large  sheets  of  plastic  can  be  bought  at  most 
stationery  stores  and  hobby  shops.)  Instruct  the 
children  to  lay  the  strips  of  plastic  over  the  marked 
rulers  and  make  one-inch  marks  in  the  proper  places, 
using  India  ink  and  a pen.  Remind  them  to  begin  at 
the  correct  starting  point.  Later,  when  fractional 
parts  of  the  inch  are  studied  (page  220),  the  marks 
for  fourths  and  eighths  may  be  inserted. 

Another  way  for  the  children  to  make  the  marks 
on  their  plastic  rulers  is  to  place  a stick  or  other  ob- 
ject that  is  one  inch  long  on  top  of  the  plastic  strip 
and  make  a mark  at  the  end  of  it.  Then  they  should 
move  the  one-inch  marker  to  the  right  and  make 
another  mark,  this  time  starting  to  measure  at  the 
mark  just  made.  This  procedure  should  be  repeated 
until  the  end  of  the  plastic  ruler  is  reached. 

After  the  children  have  marked  their  rulers  in 
either  way  described  above,  the  numbers  may  be  in- 
serted. 


I Activity  2 

j Reading  and  reporting 

r Reading  to  get  more  information  about  arith- 

j metic  ideas  that  are  being  studied  and  then  reporting 
j to  the  class  on  their  findings  will  serve  as  an  inter- 
j esting  and  stimulating  activity  for  able  students. 

' At  the  fourth-grade  level,  some  care  must  be  taken 
i that  the  material  assigned  is  not  too  diflEicult.  One 
I book  that  able  fourth-graders  should  be  able  to  read 

I the  greater  part  of  and  report  on  is: 

How  Much  and  How  Many 

I I (The  Story  of  Weights  and  Measures) 

|!  by  Jeanne  Bendick 

i Whittlesey  House 

McGraw-Hill  Book  Co.,  Inc. 

New  York,  New  York 
'll  , Copyright  1 947 

Selected  references  from  children’s  encyclopedias 
ij  may  also  be  used. 

j You  will  want  to  look  over  in  advance  any  books 
1 that  you  intend  to  assign  and  devise  some  questions 
for  the  students  to  answer  as  they  read.  The  ques- 
tions should  be  arranged  on  cards  according  to  top- 
ji  ics.  Place  all  questions  relating  to  a certain  topic  and 
f based  on  the  same  book  on  one  card.  Write  the  name 
of  the  book  and  the  references  to  the  pages  on  which 
I the  answers  can  be  found  at  the  bottom  of  the  card. 

I Let  each  child  choose  the  card  he  wants  and  find 
(the  book  suggested.  Tell  him  to  read  enough  of  the 
book  to  enable  him  to  answer  the  questions. 


Activity  3 

Number  along 

Three  to  nine  children  can  get  practice  in 
regrouping  (as  preparation  for  carrying)  by  playing 
this  number  game. 

I To  prepare  for  the  game,  cut  3"  x 5"  cards  in  half 
' to  make  3"  x IVi"  cards.  Decide  on  a series  of  nu- 
merals, such  as  1 to  99,  100  to  199,  400  to  499,  etc., 

; and  write  each  of  the  numerals  in  the  corner  of  one 
of  the  cards.  The  purpose  of  the  game  is  to  get  the 
ten  cards  for  one  of  the  decades  (such  as  10,  11,  12, 
13,  14,  15,  16,  17,  18,  19;  or  500,  501,  502,  503, 
504,  505,  506,  507,  508,  509;  or  710,  711,  712,  713, 
1714,  715,  716,  717,  718,  719).  The  child  who  gets 
I such  a sequence  of  ten  first  lays  down  his  hand,  calls 
! out  “Number  Along,”  and  wins, 
j To  start  the  game,  the  pack  of  100  cards  is  placed 
in  the  middle  of  the  table,  and  each  child  takes  a 


card  in  turn  until  he  has  10  cards.  Each  player  then 
looks  over  his  hand  to  see  if  he  has  a start  toward  a 
sequence  of  numerals  in  any  series  of  ten.  If  he  does, 
he  should  save  these  cards  and  try  to  get  the  missing 
numerals  in  that  decade.  He  must  offer  to  trade  a 
card  that  he  does  not  want  for  an  unknown  one.  If 
he  cannot  trade  the  card,  he  may  discard  it  by  put- 
ting it  face  down  at  the  bottom  of  the  pile  in  the  mid- 
dle of  the  table.  He  then  draws  a new  card  from  the 
top  of  the  pile. 

The  child  at  the  right  of  the  last  player  to  pick  up 
his  tenth  card  to  make  his  hand  starts  the  game.  He 
chooses  the  card  he  wants  to  trade  and  names  the 
numeral  on  it  by  saying  it  in  the  form  of  tens  and 
ones  and  arranging  it  so  that  there  are  more  than  9 
ones.  For  example,  for  the  42  card  he  would  say,  “3 
tens  12  ones,”  “2  tens  22  ones,”  etc.  If  the  player 
wants  to  get  rid  of  a three-figure  numeral,  he  must 
say  it  in  hundreds,  tens,  and  ones.  The  children  who 
are  saving  “forties”  will  call  out  “here,”  and  the  first 
one  to  do  so  trades  a card  for  the  42  card.  If  the 
player  with  the  42  card  by  mistake  calls  the  numeral 
by  its  regular  name,  “forty-two,”  he  loses  his  chance 
to  get  a new  card.  He  must  keep  the  old  card  that 
round.  No  player  can  lay  down  his  hand  of  ten  cards 
in  sequence  and  call  “Number  Along”  until  it  is  his 
proper  turn  to  play. 


Activity  4 

Flannel  board 

A sturdy  felt  board  or  flannel  board  is  a 
very  helpful  device  in  the  classroom,  since  it  can  be 
used  many  times  throughout  the  year.  Besides  being 
a useful  device  for  demonstrating  the  addition  and 
subtraction  basic  facts  and  one-figure  column  addi- 
tion, it  may  be  used  to  provide  experiences  in  the 
meaning  and  relationship  of  fractions  and  also  in 
money  equivalents. 

Five  eighths  of  a yard  of  36"  flannel  or  felt,  pref- 
erably a dark  color,  will  be  sufficient  to  cover  a 
24"  X 36"  piece  of  heavy  cardboard  or  easelboard. 
Cutouts  to  be  used  with  this  board  may  be  made  of 
oaktag,  felt,  or  colored  construction  paper.  Small 
pieces  of  colored  felt  are  sold  in  most  hobby  shops. 

If  you  use  oaktag  or  construction  paper  for  cut- 
outs, paste  a small  strip  of  coarse  sandpaper  on  the 
back  of  each  cutout.  This  will  cause  the  oaktag  to 
stick  to  the  board  when  given  a slight  downward 
pressure.  Cutouts  of  many  different  objects  may  be 
made — birds,  apples,  etc.  Enough  of  each  kind  of 
object  should  be  made  so  that  the  possible  totals  331 


Activities  1-4 


reached  by  a combination  of  three  one-figure  num- 
bers can  be  demonstrated. 


Activity  5 

Trouble  spots 

Individual  practice  cards  that  contain  only 
the  basic  facts  the  child  finds  difficult  provide  a 
stimulating  activity.  Let  each  child  put  the  facts  he 
finds  troublesome  on  small  pieces  of  drawing  paper. 
Have  him  write  the  fact  in  equation  form  (without 
the  answer)  on  one  side  of  the  card  and  the  same 
fact  in  equation  form  with  the  answer  on  the  other 
side.  Lay  the  cards  so  that  all  the  sides  without  an- 
swers are  face  up  and  cut  off  a small  part  of  the  up- 
per left  corners.  The  cut  corners  will  help  the  child 
arrange  the  cards  so  that  all  the  sides  with  answers 
or  all  the  sides  without  answers  are  facing  one  direc- 
tion. 

Practice  cards  of  this  kind  may  be  made  for  addi- 
332  tion,  subtraction,  multiplication,  and  division  basic 


facts.  A pupil  may  use  these  cards  in  his  spare  time, 
working  alone,  or  he  may  use  them  in  practice  ses- 
sions with  a partner.  As  new  basic  facts  present 
difficulty,  new  cards  may  be  added  to  the  individual 
packs.  As  soon  as  a pupil  has  learned  a fact,  he 
should  remove  its  card  from  his  pack.  Encourage  him 
to  eliminate  cards  as  quickly  as  he  can. 


Commercially  prepared  cards,  for  both  individual 
and  class  use,  are  available  (in  computational  form 
only).* 


Activity  6 

Get-a-row 

“Get-a-Row,”  a game  that  provides  practice 
on  the  basic  facts,  can  be  played  by  any  number  of 
children.  The  materials  you  need  will  depend  on  the 
practice  you  intend  to  give  the  pupils.  For  example, 
if  practice  on  the  addition  basic  facts  for  the  6 to  10 
groups  (sums  from  6 to  10)  is  to  be  provided,  you 
will  need  a master  card  for  each  player  (see  sample 
on  page  333).  The  master  cards  should  be  5"  x 5" 
and  divided  into  25  squares.  In  each  square  write  in 
equation  form  without  the  answer  one  of  the  addi- 
tion basic  facts  for  the  6 to  10  groups.  No  two  cards 
should  have  the  same  arrangement  of  basic  facts,  nor 
should  any  basic  fact  be  repeated  on  a card.  Do  not 
include  more  than  five  basic  facts  for  the  same  sum 
on  any  one  master  card. 

Answer  cards  that  are  slightly  smaller  than  the 
squares  on  the  master  card  should  also  be  prepared. 
Each  player  will  need  25  answer  cards — 5 for  each 
of  the  numbers  6 to  10.  The  abler  pupils  can  help  in 
the  preparation  of  these  cards.  Each  set  of  25  an- 
swer cards  should  be  put  in  an  envelope. 

One  child  should  be  selected  as  the  leader  or  an- 
nouncer. He  will  need  a set  of  cards  showing  the 
addition  basic  facts  for  the  sums  6 to  10.  The  basic 

■•  Arithmetic  Flash  Cards  for  Individual  Use  (2"  x 'iVi"  in 
envelope);  Set  5:  Addition  and  Subtraction  (200  cards);  Set 
6:  Multiplication  and  Division  (190  cards).  Scott,  Foresman 
and  Company. 

Arithmetic  Flash  Cards  for  Class  Use  (4"  x 7",  boxed);  Set 
1:  Addition  (100  cards);  Set  2:  Subtraction  (100  cards); 
Set  3:  Multiplication  (100  cards);  Set  4:  Division  (90  cards). 
Scott,  Foresman  and  Company. 
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! facts  should  be  in  equation  form.  One  addition  basic 
fact  should  be  written  on  each  card.  Since  there  are 
35  addition  basic  facts  in  the  6 to  10  groups,  35  of 
these  cards  must  be  prepared.  If  a set  of  basic  fact 
cards  such  as  those  prepared  commercially  are  avail- 
able, select  the  35  cards  from  the  set. 

To  play  the  game,  each  child  draws  a master  card 
and  beside  it  places  his  25  answer  cards  face  up.  The 
! leader  shuffles  his  pack  of  35  basic  fact  cards  and 
1 turns  them  face  down  in  one  pile.  He  then  takes  the 
' top  card  and  reads  it  without  the  answer.  Each 
I child  looks  over  his  master  card  for  this  basic  fact; 
I and  if  he  finds  it,  he  thinks  of  the  answer  and  takes 
I 


one  of  the  number  cards  with  that  numeral  on  it  and 
places  it  over  the  basic  fact  on  the  master  card.  The 
child  wins  who  first  fills  correctly  either  a vertical 
row,  a horizontal  row,  or  the  four  corners  and  the 
square  in  the  middle,  or  one  of  the  two  diagonal 
rows  running  from  corner  to  corner  across  the  center 
square.  He  must  check  his  row  of  basic  facts  and 
answers  with  the  leader’s  cards.  If  the  leader  arranges 
his  cards  as  he  reads  them  in  rows  according  to 
number  groups,  he  can  check  quickly  the  claims  of 
the  child  who  thinks  he  has  won.  One  game  may  be 
continued  until  three  or  four  children  have  won,  and 
then  a new  game  should  be  started. 

This  game  can  be  adapted  for  subtraction  basic 
facts  with  minuends  of  6 to  10.  For  this  game,  each 
child  will  need  a set  of  35  answer  cards  (5  for  each 
of  the  numerals  1,  2,  3,  and  4;  4 for  the  numeral  5; 
3 for  the  numeral  6;  2 for  the  numeral  7;  1 for  the 
numeral  8). 

A set  of  35  basic  fact  cards  for  the  subtraction 
basic  facts  for  the  6 to  10  groups  will  be  needed,  like 
the  ones  used  for  addition.  The  master  cards  will  be 
made  with  subtraction  basic  facts  on  them. 

This  game  can  be  adapted  for  the  addition  and 
subtraction  basic  facts  for  the  11  to  18  groups  also. 


Activity  7 

Double  solitaire 

The  game  of  addition  double  solitaire  can 
provide  practice  for  two  children  in  reviewing  the 
addition  basic  facts  for  the  10  to  18  groups  (basic 
facts  whose  sums  are  10,  11,  12,  13,  14,  15,  16,  17, 
or  18). 

For  this  game  you  will  need  these  materials: 

One  set  of  9 cards  (blue,  red,  green,  or  pink) 
about  21/2"  X 3"  (one  3"  x 5"  card  makes  two  of 
them).  Number  these  cards  from  10  to  18  with  large 
numerals.  These  are  called  “key  cards.” 

One  set  of  90  “solitaire  cards”  (white)  about  \V^" 
X V-Zi"  (one  3"  x 5"  card  makes  four  of  them)  for 
each  player.  Write  large  numerals  on  these  cards  as 
follows: 

18  cards  with  the  numeral  9 
16  cards  with  the  numeral  8 
14  cards  with  the  numeral  7 
12  cards  with  the  numeral  6 
10  cards  with  the  numeral  5 
8 cards  with  the  numeral  4 
6 cards  with  the  numeral  3 
4 cards  with  the  numeral  2 
2 cards  with  the  numeral  1 


Activities  5-7 


334 


To  play  the  game,  give  each  child  a set  of  90  soli- 
taire cards  and  place  the  set  of  9 key  cards  on  a 
table  between  the  players.  (Or  the  players  may  use 
their  own  desks.)  Tell  them  to  shuffle  each  set  of 
cards,  but  to  keep  each  set  separate. 

Each  child  should  place  in  front  of  him  48  of  his 
solitaire  cards.  These  cards  should  be  placed  face  up 
in  rows,  8 horizontal  and  6 vertical.  Both  players  put 
aside  the  remaining  42  solitaire  cards.  Three  of  the 
key  cards  should  be  turned  up  and  placed  where 
both  players  can  see  them. 

Each  child  then  finds  pairs  of  solitaire  cards 
whose  sums  are  equal  to  numbers  on  the  key  cards. 
He  places  one  card  of  each  pair  on  top  of  the  other. 
For  example,  if  the  key  cards  are  10,  15,  and  18, 
a player  can  combine  cards  whose  numbers,  when 
added,  make  10,  15,  or  18. 
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Each  child  plays  independently  and  uses  only  his 
own  cards.  When  the  two  players  have  made  as  many 
pairs  from  their  cards  as  they  can,  they  count  the 
number  of  pairs.  The  winner  is  the  child  who  has 
more  pairs. 

For  a new  game,  put  all  90  solitaire  cards  of  one 
set  together.  Shuffle  the  set,  take  out  48  cards,  and 
proceed  with  the  game  as  before. 

This  game  can  be  adapted  to  give  practice  in 
column  addition.  In  this  case,  the  children  make  sets 
of  three  solitaire  cards  whose  sum  equals  the  nu- 
meral on  any  of  the  turned-up  key  cards.  The  set 
of  key  cards  should  include  a card  for  each  numeral 
from  10  to  25.  The  winner  is  the  child  who  has  more 
sets  of  three  cards. 


Activity  8 

Number  scrabble 


be  divided  into  18  horizontal  rows  and  23  vertical 
rows.  The  words  seeing,  through,  and  arithmetic 
should  be  written  on  the  board,  one  letter  to  a 
square,  as  indicated  in  the  illustration  below.  In  the 
remaining  squares,  put  either  one-figure,  two-figure, 
or  three-figure  numerals,  depending  upon  what  ad- 
dition you  want  the  children  to  practice.  The  nu- 
merals need  not  be  in  any  particular  order.  (The 
sample  board  shown  is  made  with  one-figure  nu- 
merals.) 

A variety  of  boards  can  be  made  by  using  such  key 
words  as  we,  like,  arithmetic  or  arithmetic,  is,  easy. 
Children  may  enjoy  thinking  up  slogans  for  the  board. 
Variations  in  the  board  can  be  made  by  pasting  these 
other  key  words  over  the  words  already  on  the  board. 
Use  a small  amount  of  rubber  cement  so  that  the 
words  can  be  removed  easily.  The  board  can  be  made 
more  challenging  by  putting  numerals  like  12,  15,  18, 
20,  etc.  at  a premium  distance  above  or  below  the 
key  words.  This  will  challenge  the  children  to  make 
larger  words  to  achieve  a much  larger  score  by  includ- 
ing the  larger  numerals.  In  placing  the  key  words  on 
the  board,  be  sure  to  allow  a sufficient  number  of 
spaces  above  and  below  for  long  words. 
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Two  players  can  play  the  game,  and  each  will 
need  98  small  square  pieces  of  cardboard  upon 
which  are  written  the  letters  of  the  alphabet.  The  two 
sets  of  squares  should  be  different  in  color  and 
should  be  slightly  smaller  than  the  spaces  on  the 
board.  The  number  of  squares  for  each  letter  will 
vary.  They  should  be  made  in  the  quantities  indi- 
cated below: 


This  is  a game  that  gives  children  practice 
both  with  column  addition  and  arithmetic  words. 

To  play  it,  a special  board  must  be  prepared  in  ad- 
vance. It  can  be  made  of  oaktag  24"  x 18".  It  should 


A— 9 

E— 12 

1—9 

M— 2 

Q— 1 

U— 4 

Y— 2 

B— 2 

F— 2 

J— 1 

N— 6 

R— 6 

V— 2 

Z— 1 

C— 2 

G— 3 

K— 1 

0—8 

S— 4 

W— 2 

D— 4 

H— 2 

L— 4 

P—2 

T— 6 

X— 1 

The  two  players  must  first  turn  all  of  their  letter 
squares  downward.  To  determine  which  player  will 
play  first,  have  each  child  draw  one  letter.  The  child 
with  the  letter  that  comes  earlier  in  the  alphabet  be- 
gins the  game.  Each  child  draws  15  squares  for  his 
hand.  The  player  who  starts  the  game  looks  at  his 
15  letters  and  the  letters  in  the  words  seeing  through 
arithmetic  to  see  if  he  can  build  a word  by  using  one 
of  the  letters  in  the  words  seeing  through  arithmetic 
and  any  number  of  letters  from  his  hand.  All  of  the 
words  that  the  players  build  should  be  arithmetic 
words.  The  following  is  a sample  list.  Let  the  chil- 
dren add  to  this  list  as  they  think  of  new  words  or 
learn  them  in  their  work.  Discuss  the  suitability  of 
each  suggested  word  for  inclusion  in  the  list. 
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year 
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low 

per 
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1 After 

the  child  has  put  his 

word  on 

the  board. 

J he  picks  up  as  many  new  letters  as  he  needs  to  re- 
j place  those  he  has  laid  down.  If  at  any  time  he  can- 
j not  make  a word,  he  may  add  an  ending,  such  as 
I “-ly,”  “-S,”  or  “-teen,”  to  a word  already  made  on 
j the  board,  or  he  may  draw  one  more  letter.  How- 
I ever,  he  must  wait  until  his  next  turn  to  play  it  on  the 
1 board.  If,  when  it  is  his  turn  again,  he  still  cannot 
play,  he  draws  another  letter,  and  so  on.  The  players 
take  turns  until  all  the  letters  in  the  words  seeing 
i through  arithmetic  have  been  used  or  until  the  players 
have  drawn  all  of  their  letters  and  cannot  make 
I another  word.  Once  one  of  the  letters  in  the  words 
seeing  through  arithmetic  has  been  used  in  a column 
i to  make  a word,  it  cannot  be  used  again  even  if 
« there  is  space  left  above  or  below  it. 

' When  the  game  is  finished,  the  players  find  their 
scores  by  adding  the  numerals  on  the  squares  that 
j have  been  covered  with  letters.  They  can  do  this  by 
1 adding  each  column  and  then  adding  the  totals  of  all 
1 the  columns.  The  winner  is  the  player  with  the  larg- 
: est  sum. 


Activity  9 

Target  toss 

The  game  of  “Target  Toss”  can  furnish  prac- 
tice in  column  addition  of  one-figure  numerals,  two- 
figure  numerals,  and  three-figure  numerals. 

Materials  needed  are  a large  square  board  (or 
end  of  an  orange  crate),  5 drapery  angle  screws  or 
hooks,  5 or  more  jar  rubbers,  and  a set  of  large  cards, 
each  with  a different  numeral  on  it  (one-figure,  two- 
figure,  or  three-figure).  Punch  a hole  in  the  top  cen- 
ter of  each  card.  Make  the  target  by  screwing  the 
drapery  hooks  into  the  board  or  the  piece  of  orange 
crate,  one  hook  in  the  center  and  two  rows  of  two 
hooks  each,  as  shown  in  the  picture  below.  Then  hang 
a card  on  each  hook. 

The  difficulty  of  the  game  may  be  controlled  by 
the  size  of  the  numbers  you  choose  to  hang  up  and 
by  the  number  of  rings  that  are  thrown.  You  can  use 
all  two-figure  numbers  or  all  three-figure  numbers. 

Decide  before  the  game  begins  how  many  “ringers” 
a player  may  have  at  each  turn  at  play.  For  example, 
the  game  can  be  limited  to  two  ringers  at  each  turn 
and  a maximum  of  five  jar  rings  to  throw.  When  a 
player  has  two  ringers,  he  is  through  for  the  turn. 
He  may  throw  any  number  of  jar  rings  up  to  five  to 
get  two  ringers.  The  game  can  be  made  more  difficult 
by  requiring  three  ringers  in  5 throws.  If  the  children 
have  difficulty  getting  two  (or  three)  ringers,  provide 
jar  rings  for  more  throws. 


Activities  8-9 


Let  each  player  have  a turn  at  throwing  jar  rubbers, 
one  at  a time,  at  the  hooks  from  a distance  of  six  feet. 
The  numerals  the  player  rings  should  be  written  by 
another  child  on  the  chalkboard  under  the  player’s 
name.  Then  let  each  player  add  up  his  own  total 
score.  The  player  with  the  highest  total  score  wins. 


Activity  1 0 

Abacus 

An  abacus  for  adding  and  subtracting  two- 
figure  and  three-figure  numerals  can  easily  be  made. 
To  construct  a four-place  abacus,  you  will  need  a 
cigar  box,  some  heavy  string  or  fine  wire,  and  40 
small  beads.  Remove  the  lid  from  the  box  and  drill 
four  holes  at  each  end  of  the  box.  These  holes  should 
be  evenly  spaced  and  near  the  top  edge.  Attach  one 
piece  of  string  or  wire  with  10  beads  on  it  to  each  pair 
of  opposite  holes.  (See  illustration.)  Be  sure  the  string 
or  wire  is  taut  across  the  box.  If  possible,  have  beads 
with  very  small  holes  so  that  they  not  only  can  be 
moved  easily  on  the  wire  but  also  will  stay  in  the  po- 
sition to  which  they  are  moved.  This  abacus  can  be 
adapted  to  larger  numbers  by  using  more  wires. 


In  using  the  abacus,  the  children  should  under- 
stand that  the  first  row  of  beads  from  the  right  stands 
for  ones,  the  second  row  for  tens,  the  third  rows  for 
hundreds,  and  the  fourth  row  for  thousands.  When 
they  start  to  add,  all  of  the  beads  should  be  at  the  top 
of  the  rows.  The  children  should  move  them  down  as 
they  add.  Their  knowledge  of  the  number  system 
should  tell  them  that  if  all  ten  beads  in  one  of  the 
rows  have  been  moved  to  the  bottom  of  the  wire,  they 
can  exchange  them  for  one  bead  in  the  next  row.  For 


example,  if  all  ten  of  the  beads  in  the  ones’  row  have 
been  moved  down,  the  children  can  move  one  bead 
down  in  the  tens’  row  and  move  all  the  beads  back  up 
in  the  ones’  row. 

Suppose  the  children  are  adding  87  and  35  on  the 
abacus.  First  they  move  7 of  the  beads  in  the  ones’ 
row  down  to  stand  for  the  7 ones  in  87.  They  know 
that  adding  the  5 ones  in  35  to  the  7 ones  gives  them 
12  ones,  or  1 ten  and  2 ones.  So  they  then  move  back 
all  of  the  beads  in  the  ones’  row  except  2 to  stand  for 
2 ones,  and  move  down  1 bead  in  the  tens’  row  to 
stand  for  1 ten.  Then  they  move  down  8 more  of  the 
beads  in  the  tens’  row  to  stand  for  the  8 tens  in  87; 
this  gives  them  9 tens.  They  then  mentally  add  the  3 
tens  in  35  to  the  9 tens.  They  know  this  gives  them 
1 2 tens,  or  1 hundred  and  2 tens.  So  they  move  up  all 
but  2 of  the  beads  in  the  tens’  row  (to  stand  for  2 
tens)  and  move  down  1 of  the  beads  in  the  hundreds’ 
row.  They  can  then  read  their  answer  from  the  aba- 
cus as  1 hundred  2 tens  2 ones,  or  122. 

Now  suppose  the  children  want  to  subtract  29  from 
74.  First  they  move  down  7 beads  in  the  tens’  row 
and  4 beads  in  the  ones’  row  to  stand  for  74.  To  sub- 
tract the  9 ones  in  29  from  4 ones,  they  must  borrow 
1 ten  from  7 tens.  They  do  this  by  moving  one  of  the 
beads  in  the  tens’  row  back  up,  leaving  6 tens.  The 
children  then  must  imagine  they  have  14  beads  in  the 
ones’  row.  When  they  subtract  the  9 ones,  they  know 
there  are  5 ones  left.  They  show  this  by  moving  down 
one  more  bead  in  the  ones’  row,  so  that  there  will  be 
5 of  them.  They  must  now  subtract  the  2 tens  in  29 
from  the  6 remaining  beads  in  the  tens’  row;  they  do 
this  by  moving  back  2 of  the  beads  in  the  tens’  row, 
leaving  4.  The  children  can  then  read  their  answer 
from  the  abacus  as  4 tens  5 ones,  or  45. 


Activity  1 1 

Cork  drop 

“Cork  Drop”  is  a game  that  will  give  children 
practice  in  adding  two-figure  and  three-figure  nu- 
merals. 

The  materials  you  need  are  an  empty  coffee  can,  or 
other  similar  container,  and  a supply  of  medium-sized 
corks.  Write  or  paint  a two-figure  or  a three-figure  nu- 
meral on  the  top  of  each  cork.  Let  each  child  have  up 
to  five  tries  at  getting  corks  into  the  can.  As  soon  as 
he  has  two  in  the  can,  he  should  look  at  them  and  add 
the  numerals.  Corks  should  all  be  dropped  from  the 
same  height.  (See  illustration.) 

Able  students  should  use  mental  calculation  in  add- 
ing the  numerals  written  on  the  corks  dropped  into 


the  can.  Slow  pupils  should  be  allowed  to  use  pencil 
and  paper  in  adding  their  numerals. 

The  player  with  the  highest  total  wins. 

Provide  enough  corks  so  that  children  cannot  be- 
come familiar  with  the  number  combinations  that  it 
is  possible  to  make. 

The  difficulty  of  the  game  can  be  controlled  by  the 
size  of  the  numerals  on  the  corks. 


Activity  12 

Bean  Bag 

To  give  children  practice  in  adding  two-figure 
and  three-figure  numerals,  a game  using  bean  bags 
can  be  devised.  Use  a sheet  of  oaktag  about  24"  x 
36".  Divide  it  into  nine  rectangles  by  drawing  heavy 
crayon  lines.  Within  each  rectangle  write  a two-figure 
I i or  three-figure  numeral.  Have  available  four  small 
bean  bags  for  the  children  to  throw. 

I To  play  the  game,  have  children  place  the  num- 

I bered  oaktag  sheet  on  the  floor  about  six  feet  from 

II  { them.  Fasten  it  to  the  floor  with  tape.  A small  piece  at 

each  corner  is  sufficient  to  hold  it.  Each  player  should 
have  four  turns  to  throw.  If  a player’s  bean  bag  falls 


within  a space,  the  numeral  on  the  square  should  be 
written  on  the  chalkboard  by  another  player.  If  he 
succeeds  in  getting  more  than  one  bean  bag  in  a 
space,  the  numerals  should  be  placed  in  a column  and 
added  to  find  the  total.  Each  player  finds  his  own 
score.  The  pupil  who  has  the  largest  sum  wins. 

A suggested  layout  for  the  board  is  shown  in  the 
drawing  below.  The  rectangles  can  be  drawn  with 
chalk  on  the  floor  so  that  the  numerals  can  be  changed 
from  time  to  time.  If  oaktag  boards  are  used,  several 
can  be  prepared  with  different  sets  of  numerals  on 
them. 
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Activity  13 

Problem  cards 

To  give  the  children  practice  in  making  equa- 
tions for  problems  they  are  to  solve,  prepare  some 
3"  X 5"  cards  (lettered  A,  B,  C,  etc.)  with  problems 
on  them.  Each  card  should  have  one  problem  written 
or  pasted  on  it.  You  may  make  up  these  problems 
yourself  or  cut  them  from  old  textbooks.  Be  careful 
to  select  those  that  are  easy  for  the  child  to  read.  Do 
not  include  problems  beyond  the  range  of  the  proc- 
esses taught. 

Let  a pupil  pick  out  three  cards,  five  cards,  or  as 
many  as  you  specify.  On  his  paper,  opposite  the  letter 
of  each  card,  he  is  to  write  the  equation,  first  with  a 
screen  or  square  in  the  place  where  a missing  number 
is  to  be  inserted,  and  then  with  the  missing  number  337 
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inserted.  If  a problem  requires  computation,  the  child 
should  show  his  computation,  then  rewrite  the  equa- 
tion, filling  in  the  answer. 


Activity  14 

Setting  up  equations 

In  preparing  for  this  activity,  in  which  some 
pupils  demonstrate  equation-making  for  the  rest  of 
the  class,  you  will  need  to  cut  some  fairly  large-sized 
squares  of  oaktag  and  write  the  numerals  0 to  9 on 
them.  (Repeat  each  numeral  two  or  three  times.)  You 
will  also  need  to  make  a plus  sign,  an  equals  sign,  and 
a screen  on  oaktag.  Have  someone  read  a problem 
from  the  text;  then  have  one  of  the  able  students  use 
the  proper  numerals  and  signs  to  set  up  the  equation 
on  the  chalk  ledge  so  that  the  whole  class  can  see. 
See  the  picture  below. 


Activity  1 5 

Always  1 0 

The  activity  “Always  10”  will  give  the  chil- 
dren practice  in  adding  and  subtracting  with  two-fig- 
ure and  four-figure  numerals.  To  furnish  practice  with 
two-figure  numerals,  provide  the  child  with  a card 
containing  a series  of  six  one-figure  numerals.  Tell 
him  to  make  as  many  “Always  10”  examples  as  he 
can.  Explain  that  he  is  to  use  each  of  the  six  numerals 
only  once  in  each  example  and  that  he  is  to  make  three 
two-figure  numerals.  The  numerals  should  be  arranged 


so  that  the  final  answer  is  10  when  two  two-figure 
numerals  are  added  and  one  two-figure  numeral  is 
subtracted  from  the  sum. 

For  example,  on  a 3"  x 5"  card  the  six  numerals  2, 
3,  4,  5,  6,  and  7 might  be  written.  Following  the  in- 
structions for  the  activity,  a child  could  write  these 
numerals  on  his  paper  and  use  them  in  this  way  to 
get  an  answer  of  10: 


54 

32 

24 

34 

42 

32 

45 

53 

52 

35 

86 

77 

77 

86 

77 

76 

67 

67 

76 

67 

10 

10 

10 

10 

10 

On  a second  card  write  the  numerals  8,  9,  1,  2,  3,  4, 
to  be  used  in  the  same  way.  The  following  are  ex- 
amples that  can  be  made  with  these  six  numerals. 


83 

81 

28 

38 

21 

23 

31 

21 

104 

104 

59 

59 

94 

94 

49 

49 

10 

10 

10 

10 

On  a third  card  write  the  numerals  1,  2,  3,  4,  5, 

to  be  used  in 

the  same 

way.  The  following  are  ( 

amples  that  can  be  made  with  these 

six  numerals. 

51 

53 

25 

35 

23 

21 

31 

21 

74 

74 

56 

56 

- 64 

64 

46 

46 

10 

10 

10 

10 

This  game  may  be  adapted  to  give  practice  in  sub- 
tracting four-figure  numerals.  To  do  this,  use  a series 
of  numerals  like  20,  30,  40,  50,  60,  70  or  80,  90, 
10,  20,  30,  40. 

The  child  is  to  put  these  numerals  on  his  own 
paper  in  such  a way  as  to  get  1000  for  an  answer, 
as  he  did  to  get  10  for  an  answer  in  the  exercises 
described  above.  For  the  first  series  of  numerals,  one 
possible  solution  might  be  as  follows: 

5040 

3020 

8060 

7060 

1000 


Activity  16 

Get  30 

Four  children  may  play  this  game. 

Prepare  four  sets  of  15  cards  each.  (3"  x 5"  cards 
may  be  cut  in  half.)  Each  card  in  a set  should  have 
one  of  the  numerals  from  1 to  15  on  it.  The  numerals 
should  be  written  twice  on  each  card — upper  left 
corner  and  lower  right  corner.  (See  illustration  on 
page  339.) 


The  four  sets  of  cards  should  be  shuffled  to- 
gether. Then  from  the  60  cards,  one  child  gives 
9 to  each  player,  including  himself.  The  remaining 
cards  are  kept  in  a pile  (face  down)  on  the  table 
and  drawn,  one  at  a time,  as  the  game  proceeds. 

The  object  of  the  game  is  to  get  rid  of  all  the 
I cards  in  the  hand  by  combining  2,  3,  or  4 cards 
j that  total  30  and  laying  them  down. 

' The  first  player  draws  a card  from  the  top  of 
( the  pile  and  examines  the  cards  in  his  hand  to  see 
I if  he  can  make  any  groups  of  30.  He  lays  down  any 
such  groups  he  has,  then  discards  a card  from  his 
hand  and  puts  it  at  the  bottom  of  the  pile  on  the 
table  (face  down).  A card  should  be  discarded 
whether  he  lays  down  any  groups  or  not.  But  if 
a player  can  “go  out”  by  laying  down  all  of  his 
cards,  he  need  not  discard  one.  When  a player  has 
“gone  out,”  scores  must  be  figured  for  that  deal  as 
j explained  in  the  next  paragraph. 

I A bonus  of  50  is  given  to  the  player  who  “goes  out” 
for  each  deal.  A player’s  score  is  the  total  of  the 
30’s  he  has  put  down,  plus  the  bonus  (if  he  “goes 
out”)  and  minus  the  total  of  the  cards  remaining 
in  his  hand.  If  the  total  of  the  cards  remaining  in 
his  hand  is  greater  than  the  total  of  cards  that  he 
has  laid  down,  his  score  is  0.  Encourage  the  children 
to  multiply  30  by  the  number  of  groups  to  get  their 
scores.  For  example,  Susan  held  these  cards  in  her 
hand  when  Helen  “went  out”:  5,  14,  6,  2,  which  is 
a total  of  27.  She  had  laid  down  3 groups  of  30. 
Her  score  for  one  deal  was  90  minus  27,  or  63. 
i 1 Keep  the  scores  for  each  deal  and  compute  the 
I final  scores  for  a complete  game  after  every  player 
I has  dealt  once.  The  player  with  the  highest  total  is 
the  winner. 


Activity  1 7 

1089 

This  activity  can  be  used  to  provide  able 
pupils  with  practice  in  adding  and  subtracting  three- 
figure  numerals.  Have  the  children  select  a three- 
figure  numeral  in  which  the  difference  between  the 
hundreds’  figure  and  the  ones’  figure  is  more  than 
one  (306,  589,  723  will  do,  but  685,  132,  or  708 
will  not  do). 

Then  have  the  children  make  a second  numeral 
by  transposing  the  hundreds’  figure  and  the  ones’ 
figure  in  the  original  numeral.  Now  direct  them  to 
find  how  much  larger  one  numeral  is  than  the  other. 

For  example,  suppose  someone  chose  965.  He 
would  make  as  a second  numeral  569.  The  differ- 
ence is  396.  (This  is  the  third  numeral.) 

Now  direct  them  to  make  a fourth  numeral  by 
transposing  the  hundreds’  figure  and  the  ones’  figure 
in  the  third  numeral.  Tell  them  to  add  these  two 
numerals  (the  third  and  fourth).  Suggest  that  they 
make  several  examples  and  note  the  final  answers. 
The  result  will  always  be  1089,  no  matter  what 
number  they  choose,  provided  the  original  number 
meets  the  requirements. 

Children  will  not  only  enjoy  trying  this  out  many 
times  themselves,  but  they  will  also  enjoy  using  it  as 
a trick  example  on  their  friends — one  in  which  they 
can  “tell”  the  answer  before  they  see  the  final  com- 
putation. 


Activity  18 

Multiplication  and  division  basic 
fact  lists 

To  give  children  a review  of  the  multiplica- 
tion and  division  basic  facts  in  a different  way,  have 
them  arrange  the  facts  according  to  number  groups. 
For  this  activity,  instruct  the  children  to  write  the 
numbers  4,  6,  8,  10,  12,  14,  15,  16,  18,  etc.  (includ- 
ing only  the  number  groups  they  have  studied),  in 
rows  across  the  top  of  their  papers.  Show  them  how 
to  leave  sufficient  space  between  and  below  numbers 
so  that  they  can  write  the  complete  equations  in  a 
column  under  each  number.  (See  the  sample  below.) 

^ 8 

2x3=6  2X4=§ 

5X2=6 
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This  activity  may  be  used  for  the  division  basic 
facts  also.  Instruct  the  children  to  put  the  dividends 
for  the  division  groups  across  the  top  of  their  papers 
in  the  same  way.  Then  tell  them  to  show  in  equation 
form  all  the  basic  facts  that  belong  in  each  group. 
For  the  4,  6,  and  8 groups,  their  work  would  look 
like  this: 


Activity  20 

Multiplication  and  division  “tables'’ 

Another  way  to  review  basic  facts  is  to  have 
the  children  make  their  own  “tables.”  For  multiplica- 
tion, have  them  start  with  a number  representing  the 
size  of  the  equal  groups  and  show  how  the  answers 
(products)  change  when  this  number  is  multiplied 
by  successive  numbers.  The  children  should  make 
one  or  more  of  these  tables,  but  make  them  only  as 
far  as  they  have  reviewed  the  basic  facts.  As  new 
facts  are  reviewed  or  learned,  they  can  be  included  in 
the  appropriate  table.  A sample  table  is  given  below. 


4 

4^2=2 


G 


5* 


Activity  19 

Multiplication  and  division  basic 
fact  practice  cards 

As  a follow-up  to  Activity  1 8 or  as  a separate 
activity,  have  the  children  make  practice  cards  for 
the  multiplication  and  division  basic  facts.  They  may 
use  the  lists  made  for  Activity  18  to  make  a card  for 
each  number  group.  Each  card  should  have  a group 
number  on  one  side  and  all  the  basic  facts  for  that 
group  on  the  other  side. 

The  practice  cards  should  be  made  of  oaktag.  A 
sample  card  for  the  24  group  in  multiplication  is 
shown  below. 


6xiv  = 0 

3XS'=Q 

8x3=0 


Arrange  the  cards  with  the  group  number  face  up, 
and  cut  a piece  from  the  upper  left  corner.  Then 
the  cards  can  be  assembled  easily  with  the  group 
number  up. 

In  using  the  cards,  children  may  work  individually 
or  in  pairs,  reading  the  group  number  first,  then 
trying  to  say  or  write  all  the  multiplication  basic 
facts  that  give  that  answer.  By  reversing  the  card, 
they  can  verify  their  work.  New  cards  may  be  made 
as  higher  number  groups  are  studied. 

When  the  abler  children  have  successfully  gone 
through  all  the  facts  in  this  way,  they  might  give 
their  cards  to  the  slow  learners  and  supervise  their 
work  with  the  cards. 

Similar  cards  can  be  made  for  the  division  basic 
340  facts. 


2X2-^ 

-z 

3X2=  6 

64-2=  3 

^X2-S 

54-2=‘f 

5'X2=/0 

104-2  = 5- 

6X2= /2 

/242=fo 

7X2=lH 

?X2=/6 

^2  = ^ 

For  division  tables,  have  the  children  take  a num- 
ber representing  the  size  of  the  equal  groups  (divisor) 
and  show  how  the  answers  (quotients)  change  as  in- 
creasingly larger  numbers  are  divided  by  this  number. 
Have  them  use  number  groups  only  as  far  as  they 
have  studied  or  reviewed.  See  the  sample  table  above. 


Activity  21 

Multiplication  and  division  table 
cards 

For  a more  permanent  record,  the  tables 
made  in  Activity  20  may  be  transferred  to  small 
oaktag  cards.  For  multiplication,  have  the  children 
write  the  number  representing  the  size  of  the  equal 
groups  (multiplicand)  on  one  side  of  the  card.  The 
basic  facts  using  that  number  should  be  arranged 
in  table  form  on  the  other  side  of  the  card  to  show 
how  answers  (products)  change  when  this  number 
(multiplicand)  is  multiplied  by  successive  numbers. 


3 X ? * q 
X 3 =12 
5-X3  = |5‘ 
6 )C3  = 18 
-1  X3  =21 
S X 3 = 2*^ 
3=2t 


12-^^  =3 
/<>-r4«4 
2o--y»  $- 
6 

29  - +*  7 
32^4=9 


These  cards  may  be  used  individually  for  oral 
or  written  work.  The  equations  on  the  back  provide 
the  children  with  a means  of  verifying  their  work. 

Division  cards  may  also  be  made.  The  number 
representing  the  size  of  the  equal  groups  (divispr) 
should  be  written  on  one  side  of  the  card.  The  basic 
facts  should  be  arranged  in  table  form  on  the  other 
side  of  the  card  to  show  how  the  answers  (quotients) 
change  as  increasingly  larger  numbers  are  divided 
by  this  number. 


Activity  22 

Multiplication  builders 

To  give  children  more  opportunities  to  visual- 
ize the  multiplication  basic  facts,  sets  of  cards  can 
be  made  for  illustrating  the  products  which  result 
when  equal  groups  of  numbers  combine  according 
to  the  multiplication  basic  fact  equations. 

Each  card  contains  amounts  of  squares  equal  to  a 
numeral  between  2 and  9.  The  squares  should  be  at 
least  one-fourth  inch  on  a side.  Graph  paper  with 
these  squares  ruled  on  it  can  be  bought;  or  tablet 
paper,  already  ruled  horizontally,  can  be  ruled  into 
squares  by  drawing  vertical  lines  on  it. 

The  children  can  cut  rows  of  squares,  as  described 


here,  and  paste  each  row  on  a card.  The  cards 
should  all  be  the  same  size,  and  large  enough  to  ac- 
commodate the  longest  row  (9  squares).  3"  x 1" 
will  be  adequate  if  the  squares  are  cut  from  graph 
paper.  Each  set  of  81  cards  should  include  9 cards 
for  each  numeral  2 through  9.  There  should  be  9 
cards  with  a row  of  2 squares,  9 with  a row  of  3,  etc. 

One  way  to  use  the  cards  would  be  for  a child  to 
assemble  cards  for  the  basic  facts  that  cause  him 
trouble.  For  example,  he  would  assemble  5 cards 
with  2 squares  each  for  5X2  and  4 cards  with  6 
squares  each  for  4X6.  Another  way  to  use  the  cards 
is  to  let  two  children  work  together — one  assem- 
bling the  cards  for  a basic  fact,  such  as  7 cards  with 
3 squares  each,  and  the  other  saying  the  basic  fact 
for  the  card  (7X3=21). 


(■S-Xz) 


Activity  23 

Hundreds'  board 

Some  children  will  be  greatly  helped  in 
learning  the  multiplication  basic  facts  and  the  multi- 
plication of  decade  numbers  through  10  tens,  and 
will  gain  a better  understanding  of  the  commutative 
law  .(the  reverses,  4X6  = 24  and  6X4  = 24),  by 
working  with  a Hundreds’  Board.  Such  a board 
can  be  permanent  equipment  on  a classroom  wall. 
Children  can  use  the  board  to  show  such  basic  facts 
as  5 sevens,  7 fives,  8 nines,  9 eights,  2 tens,  10  twos, 
8 tens,  10  eights,  3 twenties,  20  threes,  etc. 
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A peg  board  can  be  made  of  perforated  wallboard, 
an  inexpensive  material  which  is  sold  in  hardware 
stores,  lumber  yards,  and  some  department  stores. 
Perforated  wallboard  comes  in  thicknesses  of  Vs", 
Va" , or  V^" , with  holes  punched  at  intervals  of  either 
V2"  or  1".  Dealers  who  carry  perforated  boards  of 
this  type  will  also  supply  various  types  of  hooks  or 
pegs  to  be  used  with  it. 

Another  type  of  board,  equally  sturdy,  can  be 
made  of  plywood,  with  100  nails  (or  screws  or  pegs) 
permanently  fastened  to  make  10  rows  of  10.  If  you 
use  such  a board,  you  will  also  need  100  objects,  such 
as  tags,  disks,  or  small  spools,  to  put  on  the  nails. 
Put  the  nails  or  pegs  far  enough  apart  to  provide 
space  for  spools  or  other  identifying  objects. 


If  you  use  a type  of  board  having  holes  already 
punched  and  select  removable  pegs  to  go  with  it, 
you  will  not  need  any  additional  equipment. 

Suppose  you  wish  to  use  the  Hundreds’  Board  to 
show  the  reverse  facts  5X7  and  7X5.  First,  have 
the  children  make  5 groups  of  7 by  putting  pegs 
(objects,  if  you  are  using  the  plywood  board)  on 
the  board  in  5 horizontal  rows  of  7.  (Objects  would 
be  put  on  nails  or  hooks  in  the  plywood  board;  pegs 
would  be  inserted  in  the  holes  of  the  peg  board.) 
Then,  to  show  the  reverse  fact  (7X5),  have  the 
children  remove  the  first  set  and  make  7 horizontal 
rows  of  5.  The  basic  fact  may  be  written  on  the 
chalkboard  at  the  same  time. 

So  that  the  children  may  have  individual  “peg 
boards,”  you  might  supply  each  child  with  several 
sheets  of  paper  on  which  the  Hundreds’  Board  square 
(10X10)  has  been  duplicated  with  X’s  as  shown  in 
the  picture  at  the  top  of  the  next  column.  These  sheets 
can  be  easily  made  on  the  typewriter  with  hektograph 
carbon  and  duplicated.  Or  give  each  child  sections 
cut  from  squared  paper,  containing  10  rows  of  10 
342  squares  each. 


xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

xxxxxxxxxx 

Each  child  should  have  several  pieces  of  oaktag 
that  are  the  same  size  as  the  Hundreds’  Board  square. 
He  can  use  these  to  cover  X’s  so  that  a desired  basic 
fact  is  displayed  on  the  individual  “peg  board”  of 
X’s.  For  example,  the  child  can  show  5 sevens  by 
placing  the  pieces  of  oaktag  on  one  copy  of  the  “peg 
board”  so  that  5 sevens  are  exposed  as  a group  of 
5 rows  of  7. 

On  another  copy  of  the  “peg  board”  he  can  show 
7 fives  in  7 horizontal  rows  similarly  blocked  off  by 
the  markers.  The  pictures  below  show  how  to  use 
squared  paper  to  illustrate  basic  facts. 


Activity  24 

Multiplication  and  division  chart 

A chart  for  the  multiplication  and  division 
basic  facts  can  be  prepared  as  a class  project  for 
review  and  to  provide  a permanent  chart  for  refer- 
ence and  display  purposes  in  the  classroom.  A chart 
like  this  contributes  to  generalizations  about  the 
processes  that  the  child  should  make. 

You  will  need  to  prepare  these  materials  in  ad- 
vance: a large  sheet  of  oaktag  divided  into  9 hori- 
zontal rows  and  9 vertical  rows  of  spaces;  numerals 
1 to  9,  which  may  be  cut  from  calendars  or  written 
on  paper  squares.  Twenty  of  the  numeral  1 will  be 
needed,  and  the  others  in  these  quantities:  25  twos, 
13  threes,  21  fours,  13  fives,  15  sixes,  6 sevens,  13 


eights,  4 nines.  The  numerals  should  be  small  enough 
so  that  two  of  them  can  be  placed  side  by  side  with- 
out extending  beyond  the  dimensions  of  one  of  the 
spaces  on  the  chart.  The  children  can  help  prepare 
these  numerals.  The  numerals  may  be  written  with 
a felt  pen. 

When  the  sheet  of  oaktag  has  been  divided  into  81 
spaces,  put  it  on  a bulletin  board  at  a height  that 
every  child  can  reach.  The  numerals  should  be  placed 
in  piles  near  by  and  arranged  with  the  I’s  in  one  pile, 
the  2’s  in  another  pile,  etc. 

Direct  a pupil  to  thumbtack  in  the  top  horizontal 
row  of  spaces  the  numerals  2 to  9.  He  should  start 
with  the  second  space  from  the  left.  Have  another 
pupil  thumbtack  in  the  first  vertical  row  at  the  left, 
going  downward,  another  set  of  the  numerals  2 to  9. 
He  should  start  with  the  second  space  from  the  top. 
The  upper  left  space  is  blank. 

Then  ask  pupils  to  look  at  the  2 in  the  row  at  the 
left  and  the  2 in  the  top  row.  Ask  them  what  2X2  is. 
When  the  answer  has  been  given,  let  someone  take 
a 4 from  the  supply  of  numerals  and  thumbtack  it  in 
the  space  under  the  top  2 and  opposite  the  side  2. 

Next  have  the  class  look  at  the  side  2 and  top  3. 
Ask  what  2X3  is.  Have  this  answer  thumbtacked 
under  the  top  3 and  opposite  the  side  2.  Then  have 
a child  multiply  the  top  4 by  the  side  2 and  put  the 
answer  under  the  top  4 and  opposite  the  side  2. 
Have  the  child  continue  in  this  way,  multiplying  the 
numbers  across  the  top  by  the  side  2 and  thumb- 
tacking  the  answers  until  the  row  is  filled.  Encourage 
discussion  about  the  chart  as  the  work  progresses. 


Now  have  the  pupils  multiply  the  numerals  at  the 
top  by  the  side  3 and  put  the  answers  in  the  proper 
spaces.  Continue  in  this  way  until  the  chart  has 
been  filled  in  with  as  many  multiplication  basic 
facts  as  the  children  know. 

The  heavy  line  on  the  chart  illustrated  shows  how 
far  the  chart  can  be  filled  in  when  the  children  have 
done  the  work  in  their  text  through  page  53.  Draw 
a heavy  line  on  the  chart  as  indicated  in  the  picture. 

Point  out  to  the  children  that  this  line  shows  how 
many  facts  have  been  learned  and  how  few  remain  to 
be  learned.  This  line  also  indicates  the  extent  to  which 
the  basic  facts  were  taught  in  Seeing  Through  Arith- 
metic 3.  As  new  facts  are  learned,  the  proper  numer- 
als may  be  thumbtacked  on  the  chart. 

Whenever  any  of  the  children  have  spare  time, 
you  might  ask  them  to  paste  in  the  proper  place  the 
numerals  that  have  been  thumbtacked. 

This  chart  can,  of  course,  also  be  used  to  review 
the  division  basic  facts.  When  the  children  want  to 
check  division  facts,  they  use  the  figures  in  the  first 
column  at  the  left  as  divisors,  the  figures  in  the  rows 
to  the  right  as  the  numbers  that  are  to  be  divided, 
and  the  figures  in  the  top  row  as  answers. 

Activity  25 

Number  football 

A “football  game”  can  be  improvised  very 
easily  in  a small  space  in  the  classroom.  It  will  create 
a great  deal  of  interest  in  practicing  the  multiplica- 
tion and  division  basic  facts  through  the  36  group. 

You  will  need  11  pieces  of  string,  each  roughly  4' 
long,  and  1 1 pieces  of  typing  paper,  six  of  which  are 
numbered  4 to  9,  and  five  of  which  are  numbered  4 
to  8.  These  numerals  should  be  large  enough  to  be 
seen  easily.  You  will  also  need  three  cardboard  ovals, 
numbered  2,  3,  and  4,  to  represent  footballs.  (Or  you 
may  use  boxes,  similarly  numbered.) 

Place  the  strings  about  a foot  apart  and  parallel 
to  one  another  on  the  floor.  They  can  be  fastened 
down  with  cellophane  tape  at  each  end.  (If  you  pre- 
fer, you  can  draw  chalk  lines  on  the  floor.)  Place 
the  papers  under  the  strings,  or  tape  them  over  the 
chalk  lines,  in  ascending  numerical  order  from  4 to 
9 and  in  descending  numerical  order  from  9 to  4.  The 
picture  on  the  next  page  shows  what  the  football 
field  will  look  like. 

Divide  the  class  into  two  teams.  (There  should  be 
both  able  pupils  and  slow  learners  on  each  side.)  Then 
select  two  children  of  similar  learning  ability,  one  from 
each  team.  (If  you  wish,  several  groups  may  be  or- 
ganized. Two  teams  of  able  pupils  or  two  teams  of  343 
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slow  learners  could  then  play  against  each  other.) 
Give  one  of  the  two  children  a “football”  and  tell  him 
to  start  at  one  end  of  the  field  and  progress  as  far  as 
he  can.  Explain  that  at  each  line  he  must  multiply 
the  numeral  on  his  football  (if  the  multiplication  basic 
facts  are  being  practiced)  by  the  numeral  on  the  line 
and  give  the  answer.  If  he  gives  all  the  answers 
correctly,  he  gets  7 points  for  a touchdown. 

Now  the  pupil  from  the  opposing  team  carries  the 
ball.  He  must  progress  down  the  field  from  the  oppo- 
site end  and  give  all  the  answers  as  he  goes.  If  he 
gives  them  correctly,  he,  too,  scores  7 for  a touch- 
down. A turn  is  now  given  to  another  pupil  from 
the  first  team.  His  football  should  be  one  with  a 
numeral  different  from  the  one  used  by  the  first 
player. 

If  a player  fails  to  give  a correct  answer  on  his 
way  down  the  field,  his  team  may  send  in  a substi- 
tute. The  new  player  will  then  try  to  complete  the 
run  to  the  goal  line.  If  he  fails,  the  ball  goes  to  the 
opposing  team.  If  this  team  has  already  scored  with 
this  particular  ball,  a new  player  should  use  a ball 
with  a different  numeral. 

The  game  will  provide  practice  for  basic  facts 
higher  than  36  by  using  footballs  with  numerals  larger 
than  4 on  them. 

This  game  may  be  used  to  practice  division  basic 
facts  by  putting  a sequence  of  dividends  all  divisible 
by  the  same  number  on  the  lines  and  changing  the 
sequence  for  each  football.  (Some  of  the  lines  will 
be  without  numerals.)  As  the  player  proceeds  down 
the  field,  he  uses  the  numeral  on  his  football  for  the 


divisor,  the  numeral  on  the  floor  as  the  number  to  be 
divided,  and  he  must  give  the  answer.  The  game  can 
be  adapted  to  division  with  remainders  by  controlling 
the  numerals  on  the  lines. 


Activity  26 

All-in-a-row 

Practice  on  the  multiplication  and  division 
basic  facts  can  be  provided  by  a game  based  on  the 
rules  described  in  Activity  6 (page  332). 

In  advance,  prepare  master  cards,  about  5"  x 5". 
Rule  these  cards  into  four  horizontal  and  four  ver- 
tical rows.  For  multiplication,  write  in  each  square  a 
numeral  that  is  a product  (4,  6,  8,  9,  10,  12,  14,  15, 
16,  18,  20,  21,  24,  and  25).  No  two  cards  should 
have  the  same  layout,  but  two  of  the  numerals  will 
occur  twice  on  each  card.  Be  careful  to  vary  the  re- 
peated numerals  from  card  to  card.  For  example,  if 
you  wish  to  review  the  multiplication  basic  facts 
through  the  25  group,  the  , master  cards  could  look 
like  the  four  samples  in  the  picture. 

Also  prepare  a set  of  32  basic  fact  cards  (2"  x T')- 
There  should  be  one  card  for  each  basic  fact  being 
used.  On  one  side  of  the  card  write,  without  the 
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answer,  a multiplication  equation.  On  the  other  side, 
write  the  answer. 

Provide  each  player  with  16  “cover”  cards.  These 
are  construction-paper  squares,  slightly  smaller  than 
the  squares  on  the  master  cards  (about  1"  x 1"),  to 
use  to  cover  the  answers  when  a basic  fact  is  called. 

Any  number  of  pupils  may  play  the  game,  as  long 
as  there  is  a master  card  available  for  each.  One 
child  should  be  selected  as  the  “caller”  for  each  game. 
The  “caller”  draws  a basic  fact  card  and  reads  it  with- 
out the  answer.  Each  player  looks  to  see  if  he  has  the 
answer  for  this  basic  fact  on  his  master  card.  If  a 
player  does  have  the  answer,  he  covers  it  with  one  of 
his  cover  cards. 

The  “caller”  should  put  down  the  basic  fact  card 
he  has  called  with  the  answer  side  up.  Later  he  will 
use  this  pile  of  basic  fact  cards  to  check  the  winning 
master  card.  The  “caller”  will  continue  to  draw  and 
read  basic  facts  until  a child  has  a winning  master 
card. 

The  player  wins  who  first  gets  a vertical  row,  a 
horizontal  row,  a diagonal  row,  or  the  four  corners 
filled  with  cover  cards. 

More  master  cards  and  basic  fact  cards  can  be 
made  as  larger  number  groups  are  studied.  Care 
should  be  taken,  however,  that  all  the  players  have 
master  cards  including  answers  for  the  same  basic 
facts.  When  the  cards  are  being  prepared,  a notation 
can  be  made  on  the  backs  showing  the  range  of  the 
facts  included. 

For  division,  the  game  is  played  in  the  same  way. 
Division  basic  fact  cards  will  have  to  be  made  for  the 
“caller”  to  use.  The  master  cards  will  show  the  an- 
swers to  division  basic  facts  which  include  only  the 
numbers  2 to  9.  Each  of  these  numerals  will  be  used 
twice  on  each  master  card.  Be  careful  to  vary  the  ar- 
rangement from  card  to  card.  When  a basic  fact 
whose  answer  is  2 is  called,  each  child  will  place  a 
cover  card  over  one  of  the  2’s  on  his  master  card. 
The  next  time  a basic  fact  whose  answer  is  2 is 
called,  he  will  place  a cover  card  over  the  other  2. 


Activity  27 

Circling  equal  groups 

Duplicate  sheets  of  paper  containing  groups 
of  X’s  (or  simply  drawn  pictures)  for  the  children  to 
circle  into  equal  groups  to  illustrate  the  multiplication 
and  division  basic  facts.  Arrange  the  groups  of  X’s 
in  a variety  of  ways  for  each  number  group  and  make 
more  groups  of  X’s  than  there  are  basic  facts  for  that 
number. 


For  example,  there  are  four  basic  facts  for  the  12 
group;  therefore,  you  will  put  five  or  six  or  more 
groups  of  12  X’s  on  a page  and  arrange  the  X’s  in 
each  group  differently.  The  object  of  doing  this  is  to 
let  the  child  decide  for  himself  how  many  basic  facts 
the  12  group  has.  He  will  circle  one  group  of  X’s  to 
illustrate  each  basic  fact. 

A number  group  such  as  12,  which  has  four  basic 
facts,  may  require  a whole  sheet  of  paper;  but  you 
may  wish  to  combine  on  one  page  number  groups 
with  fewer  basic  facts.  For  instance,  it  would  be  pos- 
sible to  make  at  the  top  of  a sheet  of  paper  several 
groups  of  X’s  for  9,  which  has  only  one  basic  fact, 
and  on  the  bottom  half  of  the  sheet  other  groups  of 
X’s  for  the  number  10,  which  has  two  facts. 

When  the  children  use  these  sheets,  they  must  first 
determine  the  total  number  of  X’s  in  each  picture. 
This  will  be  the  number  that  the  X’s  illustrate.  Then 
they  will  have  to  decide  how  many  basic  facts  this 
number  has.  Be  sure  they  understand  that  for  each 
number  there  are  more  groups  of  X’s  than  they  need. 
Have  them  write  a basic  fact  equation  in  each  pic- 
ture, then  decide  from  the  equation  how  many  X’s 
they  will  circle,  and  how  many  circles  they  will  make 
for  that  picture. 

A variation  of  this  activity  can  be  worked  out  at 
the  chalkboard  by  children  who  work  in  pairs.  A slow 
learner  may  be  paired  with  an  able  student.  The  able 
student  can  make  X’s  on  the  board  for  a number 
group.  The  other  pupil  can  then  circle  the  X’s  as  he 
is  directed  by  his  partner  and  write  the  basic  fact. 
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Activity  28 

Buy  it 

When  studying  money,  some  children  may 
need  more  practice  in  finding  ways  in  which  amounts 
of  money  can  be  made  up  in  various  combinations  of 
coins. 

For  this  activity,  provide  some  cards  identified  by 
letters  and  have  drawn,  pasted,  or  stamped  on  each 
one  some  familiar  object,  such  as  a toy  or  a book. 
The  cards  should  also  show  the  price  of  the  object. 

Let  a child  select  a card  and  then  show  on  his 
paper  (which  he  should  mark  with  a letter  to  match 
the  card  chosen)  what  coins  he  might  use  to  make  up 
the  required  sum.  Have  him  draw  circles  to  represent 
the  coins.  (These  circles  for  coins  may  here  and  for 
future  work  be  drawn  freehand.)  On  each  coin- 
circle he  is  to  write  the  number  of  cents  the  coin  rep- 
resents (1  for  penny,  5 for  nickel,  10  for  dime,  etc.). 
Tell  the  child  to  make  as  many  different  combina- 
tions of  coins  as  he  can  for  the  amount  specified  on 
the  card. 


Activity  29 

Bargains 

Let  pupils  look  through  newspapers  to  find 
advertisements  featuring  a number  of  articles  for  sale 
at  bargain  prices.  The  materials  for  this  activity  may 
be  kept  and  used  later  on  for  change-making  activi- 
ties and  for  the  subtraction  of  money.  Have  the  chil- 
dren select  and  cut  out  only  advertisements  showing 
both  the  former  price  of  the  article  offered  for  sale 
and  the  reduced  price.  When  advertisements  of  this 
type  have  been  pasted  on  cards,  tell  the  children  to 
letter  each  of  the  articles  featured.  A sample  card 
might  look  somewhat  like  the  one  shown  at  the  right. 
Extraneous  material  in  an  advertisement  can  be 
crossed  out  to  avoid  confusion. 

For  change-making  practice,  tell  the  pupils  that 
they  are  to  pretend  to  buy  each  article  in  turn,  each 
time  offering  the  clerk  a $10  bill  to  pay  for  it.  Real  or 
play  money  can  be  used  to  make  change.  Require  the 
child  who  is  the  clerk  to  count  the  change  correctly 
as  he  gives  it. 

The  cards  can  also  be  used  for  written  work.  Direct 
the  child  to  write  on  his  paper,  opposite  the  appro- 
priate letter,  how  the  change  might  have  been  made 
by  the  clerk.  He  is  to  do  this  by  drawing  circles  for 
the  coins  and  rectangles  for  the  bills,  marked  with 
the  denominations  of  the  currency  represented.  (See 
346  page  74  of  Book  4.)  Below  each  coin  or  bill  he  is  to 
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write,  in  numerals,  the  amount  the  clerk  would  say 
as  he  gave  each  piece  of  money.  Since  he  might  make 
up  this  change  in  a number  of  ways,  depending  on 
the  character  of  the  money  he  had,  the  coins  and  bills 
the  children  draw  may  be  quite  different  in  arrange- 
ment. Only  one  way  of  making  up  the  change  for 
each  of  the  articles  in  the  picture  above  is  shown  in 
the  sample  paper  illustrated  above. 

The  cards  can  be  used  for  subtraction  practice  by 
having  each  pupil  find  how  much  he  would  save  by 
buying  each  article  at  the  sale  price  instead  of  at  the 
regular  price.  He  should  use  the  letter  label  of  the 
articles  to  label  his  subtraction  work. 


I Activity  30 

[ Crossword  puzzles 

Crossword  puzzles  can  be  a means  of  review- 

■I  . 

iiing  arithmetic  ideas.  Able  pupils  should  enjoy  work- 
liing  them  and  can  profit  by  using  them  in  their  spare 
'time.  The  puzzle  form  can  be  put  on  one  side  of  the 
card  and  the  key  on  the  other  side. 
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Across 

1  The  minus  sign  means  to  . 

5 Abbreviation  for  inch 

6 Coin  with  value  of 

7 12  inches  equal  1 . 

8 The  unit  of  measurement  that  you  would 
use  in  measuring  a crayon 

10  Three  feet  equal  one  . 

11  Two  nickels  equal  one  . 

12  Abbreviation  for  foot 

Down 

1 Three  plus  four  equals  . 

2 Five  times  two  equals  . 

3 The  sign  + should  suggest  . 

4 Clocks  tell  . 

9 The  coin  of  least  value  Is  called  a 
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Across 

1  Another  name  f or  a penny 

3 One-half  quart  equals  one  . 

4 Eight  divided  by  2 equals  . 

5 Three  times  three  equals  . 

6 Abbreviation  of  the  word  foot 

7 Three  feet  equal  one  . 

11  Add  nine  and  four. 

12  A clock  telle  . 

13  Two  times  five  equals  . 

14  Two  pints  equal  one  . 

16  Multiply  three  by  three. 

Down 

2 Nine  divided  by  three  equals  what? 

3 What  is  one  cent  sometimes  called? 

4 Abbreviation  for  foot 

8 Two  nickels  are  equal  to  one  . 

9 Add  nine  to  seven. 

10  One  yard  equals  three  . 

11  Multiply  five  by  two. 

15  Add  seven  to  three. 
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Activity  31 

Change-making  cards 

To  give  practice  in  making  change  for 
amounts  less  than  one  dollar,  prepare  4"  x 6"  cards 
as  follows:  on  each,  draw  or  stamp  an  object  that  is 
for  sale,  mark  it  with  its  price  tag,  and  draw  coins 
that  might  be  used  in  paying  for  it.  The  total  amount 
of  the  coins  shown  must  be  more  than  the  amount 
shown  on  the  price  tag,  since  the  cards  are  being  pre- 
pared for  a change-making  activity. 

If  you  wish  to  have  the  children  help  in  making 
these  cards,  discuss  with  them  some  of  the  toys  that 
can  be  bought  for  less  than  one  dollar.  Select  toys 
that  are  easy  to  draw  and  list  them  on  the  board.  Let 
the  children  decide  the  price  of  each  toy.  Write  these 
prices  on  the  board  opposite  the  listed  toys.  Then  give 
each  child  one  or  two  cards  or  pieces  of  oaktag,  and 
have  him  draw  one  of  the  toys  listed  with  its  price. 
Tell  him  to  draw  one  or  more  circles  on  a card  for 
the  coins  that  might  be  used  in  buying  the  toy.  (Cau- 
tion him  not  to  put  more  coins  on  the  card  than  are 
necessary.)  The  child  should  show  what  each  circle 
represents  by  writing  a numeral  on  it  (1  for  penny, 
5 for  nickel,  10  for  dime,  etc.).  (See  page  74  of  Book 
4.)  Each  card  should  be  labeled  by  a letter,  which 
should  be  used  by  the  child  to  identify  his  work  for 
that  card. 

When  the  cards  have  been  made,  let  each  child 
select  a card.  Have  him  write  on  his  paper  the  letter 
that  identifies  the  card.  Then  have  him  show  the  coins 
he  would  use  in  making  change  by  drawing  circles 
(for  coins)  and  writing  in  each  of  them  the  numeral 
that  indicates  the  value  of  the  coin. 

Cards  like  the  one  illustrated  below  may  be  used 
from  time  to  time  as  supplementary  work.  Let  the 
children  choose  cards  they  have  not  used  previously. 
Let  children  compare  their  work  for  the  same  cards. 


Activity  32 

Money  cards 

Money  cards  showing  a number  of  articles, 
their  prices,  and  coins  can  provide  a number  of  inde- 
pendent activities,  including  practice  in  solving  prob- 
lems of  the  “how  much  more  is  needed”  type  and 
“how  much  there  was  in  the  beginning”  type. 

Have  the  children  stamp  or  draw  pictures  of  toys 
on  cards.  Several  pictures  can  be  drawn  on  one  card. 
Beside  each  toy  put  a price  tag.  Under  each  picture 
draw  coins.  Be  sure  the  coins  amount  to  less  than  the 
price  of  the  toy.  (See  illustration  above.)  Each  card 
made  should  have  an  identifying  number  on  it,  and 


, each  small  picture  should  have  an  identifying  letter. 
Children  should  use  these  in  labeling  their  work. 

The  child  is  to  take  one  card,  write  the  number  of 
the  card  at  the  top  of  his  paper  and  the  letter  of  each 
: picture  in  a column  on  his  paper.  If  you  want  him  to 
practice  finding  the  “how  much  more  is  needed”  type 
of  problem,  tell  him  he  is  to  think  of  the  price  tag  as 
the  price  of  the  toy,  and  of  the  coins  as  the  amount  of 
money  he  has.  Tell  him  to  find  how  much  more  mon- 
: ey  he  needs  to  buy  the  toy.  He  should  make  the  equa- 
! tion,  putting  a screen  or  square  in  the  proper  place. 

■ Then  he  must  put  the  work  in  computational  form, 
i do  the  computation,  and  rewrite  the  equation  with 
I the  answer  in  the  proper  place,  or  put  the  answer 
I inside  the  square  in  his  first  equation. 

For  the  “how  much  there  was  in  the  beginning” 
type  of  problem,  the  child  is  to  think  of  the  price  tag 
on  the  toy  as  showing  what  he  paid  for  it  and  the 
il ' coins  as  the  money  he  had  left.  He  is  then  to  make 
I the  equation  to  find  how  much  money  he  had  to  be- 
gin with  (■-$.98  = $.53  for  A). 


: Activity  33 

With  or  without  a remainder? 

To  summarize  the  division  basic  facts  through 
: the  81  group,  a chart  may  be  made.  This  chart  can 
i be  made  on  graph  paper  or  ruled  paper  and  should 
be  prepared  in  advance.  (See  the  illustration  at  the 
right.)  The  numerals  in  the  horizontal  rows  are  divi- 
dends, and  those  in  the  vertical  column  at  the  left  are 
divisors. 

[ There  are  nine  sections  in  this  chart,  each  of  which 
has  numerals  at  the  left  and  at  the  top.  The  child  is 
I to  write  an  X in  a space  if  the  number  in  the  top  row 
i can  be  divided  by  the  number  opposite  (in  the  column 
at  the  left  side)  without  a remainder.  If  there  is  a re- 
mainder, the  child  is  to  write  the  remainder  in  the 
space  instead  of  an  X.  The  illustration  shows  how  the 
first  section  should  look  after  it  has  been  filled  in. 

The  shaded  parts  of  the  chart  should  be  disregard- 
ed. Notice,  also,  that  the  numerals  in  the  left-hand 
column  differ  in  the  sections.  These  omissions  have 
been  made  so  that  the  children  will  not  get  involved 
with  answers  of  1 or  1 and  a remainder. 

Copies  of  this  chart  may  be  made  for  all  of  the 
able  pupils,  or,  if  one  chart  is  made,  perhaps  the  chil- 
dren can  make  their  own.  Also,  if  you  wish,  one  or 
more  charts  may  be  made  and  cut  apart  by  sections. 
The  sections  can  then  be  distributed  among  the  chil- 
dren. When  all  the  sections  have  been  filled  in,  they 
may  be  pasted  together  as  complete  charts. 
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Activity  34 

Remainders 

This  game,  which  requires  a specially  pre- 
pared board  and  a spinner,  gives  children  practice  in 
dividing  numbers  that  involve  remainders.  Only  two 
children  can  play  at  a time.  The  players  can  be  ro- 
tated by  having  the  winner  of  each  game  challenge 
a new  child. 


Activities  31-34 


The  numerals  written  on  the  spinner  determine  the 
numbers  to  be  put  on  the  playing  board.  Here  are 
four  sets  of  corresponding  numbers  for  the  spinner 
and  the  board: 


Spinner 

Board 

6-7-8-9 

18  to  59 

3-4-5-6 

12  to  29 

4-5-6-7 

14  to  39 

7-8-9 

18  to  69 

The  spinner  can  be  drawn  on  a piece  of  oaktag. 
Be  careful  to  leave  enough  space  around  the  spinner 
so  that  a child  can  hold  the  card  without  touching 
the  spinner  with  his  fingers.  For  the  first  three  sets 
of  spinner  numerals  given  above,  the  spinner  should 
be  eight-sided.  The  last  set  of  numerals  will  require 
only  a six-sided  spinner.  If  the  spinners  are  made  in 
this  way,  each  numeral  can  be  used  twice  on  it.  If  an 
eight-sided  spinner  is  used  for  7,  8,  and  9,  use  two 
of  the  numerals  three  times. 

In  drawing  the  spinner,  make  strong  pencil  or  cray- 
on lines  to  delineate  each  section  or  wedge.  Fasten 
a paper  clip  to  the  center  of  the  spinner  by  putting 
the  double  flanges  of  a brass  brad  through  the  paper 
clip  and  then  through  the  spinner.  Fold  back  the  two 
ends  of  the  brad  on  the  under  side  of  the  card.  (It  is 
important  to  fasten  the  brad  loosely,  so  that  the  clip 
can  spin  easily.)  The  illustration  below  shows  a spin- 
ner with  the  first  set  of  spinner  numerals  listed  above. 
Note  that  the  numerals  6 to  9 have  been  used  twice. 


The  playing  board  to  accompany  this  spinner 
should  look  like  the  one  above  at  the  right.  The  path 
from  “start”  to  “finish”  could,  of  course,  take  any 
shape.  There  should  be  enough  space  on  each  side  of 
the  numerals  so  that  markers  will  not  cover  them. 

Each  child  should  be  given  a distinctive  marker. 
To  start  the  game,  each  child  should  place  his  marker 
beside  the  numeral  54.  One  child  spins.  If  the  clip 
350  stops  on  a number  that  divides  54  (i.e.,  without  a 


remainder),  he  must  stay  there.  If  it  falls  on  a num- 
ber which  will  leave  a remainder  when  54  is  divided 
by  it,  he  can  move  his  marker  forward  as  many  spaces 
as  the  number  in  the  remainder  indicates.  For  exam- 
ple, if  the  spinner  stops  at  8,  the  answer  to  “54-^8” 
is  “6  and  a remainder  of  6.”  The  child  can  advance 
his  marker  6 spaces  (to  the  number  37).  When  he 
takes  his  next  turn,  the  number  he  spins  is  divided 
into  37.  The  first  one  to  reach  “Finish”  wins  the  game. 


Activity  35 

“Make  up  a problem”  game 

Have  children  work  in  groups  and  take  turns 
at  being  “It”  as  described  below.  Let  one  child  do 
the  timing  and  experiment  with  lengths  of  time  of 
1 minute  to  3 minutes  to  determine  how  much  time 
should  be  allowed.  (It  will  be  helpful  if  you  can  pro- 
vide this  group  with  a three-minute  egg  timer,  a stop 
watch,  or  a watch  with  a second  hand.)  The  child  who 
is  “It”  will  write  on  the  board  an  equation  with  a 
screen  or  square  for  the  missing  number.  Then  he  will 
point  to  a child  in  the  group  and  ask  him  to  make 
up  a problem  to  fit  the  equation.  If  the  child  can 
think  of  a problem  and  give  the  answer  before  the 
time  is  up,  he  becomes  “It.”  If  he  cannot  think 
of  a problem,  the  child  who  is  “It”  asks  another 
child  to  make  up  a problem. 

All  the  children  in  this  group  should  verify  the 
answers.  Make  sure  they  understand  that  the  num- 
bers they  use  must  be  within  the  range  of  the  proc- 
esses and  numbers  studied  thus  far.  The  child  who 
is  “It”  the  most  times  is  the  winner. 


Activity  36 

Try  for  the  number 

Cut  twelve  3"  x 5"  white  cards  in  half  to 
make  three  sets  of  cards.  Number  the  cards  in  each 
set  from  2 to  9.  Cut  in  half  twelve  pink  (any  color 
except  white)  3"  x 5"  cards  to  make  three  sets  of 
cards.  Number  the  cards  in  each  set  with  the  num- 
erals 200,  300,  400,  500,  600,  700,  800,  and  900.  (If 
you  want  to  use  this  game  for  slow  learners,  number 
these  cards  with  the  decade  numbers  from  20  to  90 
instead  of  the  “hundreds”  numbers.)  Four  or  fewer 
children  may  play  this  game. 

The  three  sets  of  white  cards  should  be  well  shuf- 
fled. Also  shutfle  the  three  sets  of  pink  cards.  Place 
the  pile  of  white  cards  face  down  on  the  table.  Also 
place  the  pile  of  pink  cards  face  down  beside  the  pile 
of  white  cards.  Each  player  should  draw  2 white 
cards  and  2 pink  cards  to  begin  the  game. 

The  object  of  the  game  is  to  see  who  can  manip- 
ulate his  numbers  to  come  nearest  to  a game  score  of 

10.000.  A player  does  this  by  multiplying  the  nu- 
meral on  one  of  his  pink  cards  by  the  numeral  on  one 
of  his  white  cards,  then  multiplying  the  numeral  on 
his  other  pink  card  by  the  numeral  on  his  remaining 
white  card  and  adding  the  two  products  together.  He 
should  do  all  of  the  figuring  on  paper  so  that  it  can 
be  verified.  It  is  unlikely  that  a child  will  get  a score 
of  exactly  10,000  the  first  time.  If  a player  has  a score 
that  is  no  more  than  1000  points  over  or  under 

10.000,  he  can  lay  down  his  cards.  If  other  players 
also  have  scores  within  1000  points  of  10,000,  they 
lay  down  their  cards,  too.  Then  the  scores  are  com- 
pared. The  player  whose  score  is  closest  to  10,000 
wins  the  game. 

If  no  one  is  able  to  lay  his  cards  down,  the  scores 
of  that  hand  are  not  counted,  but  the  game  continues 
with  the  same  hand  except  that  now  the  players  may 
improve  their  hands  by  drawing  one  card  and  dis- 
carding one.  A player  may  draw  either  a white  card 
or  a pink  card,  but  he  must  discard  a card  of  the  same 
color.  Discarded  cards  are  placed  at  the  bottom  of 
their  respective  packs. 

If  the  game  is  played  with  decade  numbers  instead 
of  “hundreds”  numbers  on  the  pink  cards,  the  method 
of  play  is  the  same  except  that,  since  the  pink  cards 
contain  smaller  numerals,  the  total  aimed  for  is  1000 
instead  of  10,000.  To  lay  cards  down,  a player  must 
have  a score  that  is  no  more  than  100  points  over  or 
under  1000. 

Sample  hands  for  both  the  able  students  and  the 
slow  learners,  together  with  the  computation  kept  by 
the  players,  are  shown  at  the  top  of  the  next  column. 
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In  the  first  set  of  hands  above,  both  Sue  and  John 
think  themselves  winners  because  they  have  scores 
within  100  points  of  1000.  Sue  proves  to  be  the  win- 
ner because  her  score  is  closer  to  1000. 

In  the  next  set,  Fred  is  the  winner  because  he  is 
closer  than  Ann  to  10,000. 

This  game  may  be  adapted  for  use  with  multipli- 
cation of  any  two-figure  and  three-figure  numerals. 
If  mental  calculating  is  to  be  required,  use  such 
numerals  as  21,  72,  309,  405,  and  610. 


Activity  37 

Fraction  maze 

This  is  a game  that  provides  experience  in 
arranging  fractions  in  order  of  size.  By  changing  the 
fraction  numerals  inserted  in  the  maze,  the  game  can 
easily  be  adapted  for  slow  or  able  pupils. 

You  will  need  to  duplicate  a supply  of  the  circular 
maze.  A sample  maze  is  shown  on  the  next  page,  first 
with  the  reference  letters  on  it  and  then  with  the 
fractions  from  Set  2 in  it. 

In  the  spaces  labeled  by  letters,  you  insert  the  cor- 
responding fractions  from  one  of  the  sets  that  follow 
(or  from  a set  of  your  own  making).  Of  course,  the 
letters  will  not  appear  on  the  maze.  They  are  shown 
on  the  sample  for  reference  only.  In  each  set,  letters 
A,  B,  D,  E,  G,  and  I,  which  are  listed  first,  lead  to 
the  center.  The  other  letters  are  on  a false  trail.  Many 
sets  of  numerals,  including  proper  fractions,  im- 
proper fractions,  and  mixed  numbers,  can  be  used. 
Variety  can  be  given  to  the  game  by  including  two 
kinds  of  numerals  in  one  maze. 

Abler  children  may  enjoy  planning  mazes  of  their 
own.  They  can  make  their  mazes  inside  circles,  drawn 
by  outlining  coffee  cans,  or  inside  squares.  Let  chil- 
dren check  one  another’s  mazes  to  make  sure  that 
they  are  not  defective. 
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For  able  pupils 
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In  playing  the  game,  the  child  is  to  begin  drawing 
a line  in  the  space  labeled  “start.”  Instruct  him  to 
proceed,  drawing  the  line  through  whichever  “open 
door”  gets  him  to  a number  smaller  (or  larger,  if 
you  arrange  the  numerals  in  ascending  order)  than 
the  one  he  has  just  passed  by.  From  there,  he  is  to 
continue  drawing  the  line,  going  to  the  next  smaller 
(or  larger)  fraction  until  he  reaches  the  center.  If 
the  child  needs  help  in  determining  the  relative  sizes 
of  the  fractions,  let  him  use  the  flannel  board  or  his 
own  drawings. 
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Reference  materials 


This  section  of  the  Teaching  Guide  provides  you 
v^ith  charts  and  tables  that  v^ill  enable  you  to 
understand  better  both  the  entire  program  and 
the  materials  for  this  grade. 

Bibliography 

A list  of  books  and  articles  that  should  add  inter- 
est to  and  help  in  the  teaching  of  arithmetic 

Chart  of  problem  types 

An  analysis  of  the  types  of  verbal  problems  that 
the  child  learns  to  solve 

Time  schedule 

The  authors’  estimate  of  the  rate  of  progress  you 
may  expect  to  make  during  the  year 

Grade  placement  chart 

A graphic  means  of  discovering  the  grade  place- 
ment of  the  important  topics  in  arithmetic  for 
Grades  1 to  6 in  this  program 

Word  list 

A complete  alphabetical  list  of  all  words  used 
in  the  pupil’s  book 

Mathematical  content 

A detailed  topical  list  of  the  mathematical  content 
of  the  book 

Index 

Entries  are  for  the  teaching  aspects  of  arithmetic 
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Problem  types 


additive  and  subtractive  situations 


type 

compu- 

situation-process 

no. 

problem  description 

sample  problem 

equation 

tation 

description 

grade 

AS-1 

Finding  the  resulting  total  when 

John  had  9 apples.  Tom  gave  him 

9 + 3 = 

n 

9 + 3 

additive-addition 

3 

the  original  number  and  the  number 

3 apples.  How  many  apples  did  John 

added  are  known 

have  then? 

AS-2 

Finding  how  many  were  added 

John  had  9 apples.  After  Tom  had 

9 + n = 

12 

12  — 9 

additive-subtraction 

3 

or  how  many  more  are  needed  when 

given  him  some  more  apples,  he  had 

the  original  number  and  the  resulting 

12  apples.  How  many  apples  did 

total  or  desired  total  are  known 

Tom  give  him? 

AS-3 

Finding  how  many  there  were  to  begin 

John  had  some  apples.  Tom  gave  him 

n + 3 = 

12 

12  — 3 

additive-subtraction 

3 

with  when  the  number  added 

3 apples.  Then  he  had  12  apples.  How 

and  the  resulting  total  are  known 

many  apples  did  John  have 
to  begin  with? 

AS-4 

Finding  the  number  left  when  the 

John  had  12  apples.  He  lost  3 of  them. 

12  — 3 = 

: n 

12  — 3 

subtractive- 

3 

original  number  and  the  number 
gone  are  known 

How  many  apples  did  he  have  then? 

subtraction 

AS-5 

Finding  the  number  gone  when  the 

John  had  12  apples.  Then  he  lost  some. 

12  — n = 

: 9 

12  — 9 

subtractive- 

4 

original  number  and  the  number 

He  had  9 apples  left.  How  many 

subtraction 

left  are  known 

apples  did  he  lose? 

AS-6 

Finding  the  original  number 

John  had  some  apples. 

n — 3 = 

: 9 

9 + 3 

subtractive-addition 

4 

when  the  number  gone  and  the 

He  lost  3 of  them.  Then  he  had  9 

number  left  are  known 

apples  left.  How  many  apples 
did  he  have  to  begin  with? 

rate  situations 

R-1 

Finding  the  total  number 

John  had  4 boxes  of  3 apples  each. 

4X3  = 

: n 

4 X 3 

multiplicative- multi  plication 

3 ' 

when  the  number  in  each  group 
and  the  number  of  equal  groups 
are  known 

How  many  apples  did  he  have? 

3 

1 “ ■ 

n 

4 

rate-multiplication 

5 

R-2 

Finding  the  number  in  each  of 

John  put  4 equal  groups  of  apples 

4 X n = 

12 

12  4 

multiplicative-division 

5 

the  equal  groups  when  the 

into  a box.  Then  he  saw  that  he 

resulting  total  number  and  the 

had  12  apples  in  the  box. 

number  of  groups  are  known 

How  many  apples  were  in  each 
group  that  he  put  into  the  box? 

n 

~T  “ ■ 

IL 

4 

rate-division 

5 

R-3 

Finding  the  number  of  equal 

John  put  several  groups  of  3 apples 

II 

CO 

X 

c 

12 

12  3 

multiplicative-division 

5 

groups  when  the  resulting  total 

each  into  a box.  Then  he  saw  that 

number  and  the  number  in  each 

he  had  12  apples  in  the  box. 

of  the  equal  groups  are  known 

How  many  groups  of  apples  did 
he  put  into  the  box? 

3 _ 

1 “ ' 

U_ 

n 

rate-division 

5 

R-4 

Finding  the  number  of  equal 

John  had  12  apples.  He  put  a 

12  4-  3 = 

c n 

12  4-3 

quotitive-division 

3 

groups  when  the  original  total  and 

group  of  3 apples  into  each  of 

the  number  in  each  of  the  equal 

several  boxes.  How  many 

3 _ 

J2_ 

rate-division 

5 

groups  are  known 

boxes  did  he  use? 

1 ~ ■ 

n 

R-5 

Finding  the  number  in  each 

John  had  12  apples.  He  put  equal 

12  n = 

= 4 

12  4-  4 

partitive-division 

3 

of  the  equal  groups  when  the 

groups  of  these  apples  into  each 

original  total  and  the  number  of 
equal  groups  are  known 

of  4 boxes.  How  many  apples 
did  he  put  into  each  box? 

n 

1 — ‘ 

il 

4 

rate-division 

5 

R-6 

Finding  the  original  number  when 

John  had  some  apples  to  put  into  4 

n 4-  3 = 

: 4 

4X3 

divisive-multiplication 

5 

the  number  in  each  of  the  equal 

boxes.  He  put  3 apples  into  each 

groups  and  the  number  of  equal 
groups  are  known 

box.  How  many  apples  did  he 
have  to  put  into  the  boxes? 

3 _ 

1 “ ‘ 

n 

4 

rate-multiplication 

5 

comparison  situations 


[.'Pe 

-0. 

[; 

problem  description 

sample  problem 

equation 

compu- 

tation 

situation-process 

description 

grade 

[-•  ,•  L (many  more)  , 

rinding  now  s , > or  now 

(much  more) 

(many  fewer)  . 

)muchless  } q^^^tity  ,s 

than  another 

John  has  12  apples  and  9 oranges. 

Lj  (more  apples  ) 

How  many  s,  > than 

(fewer  oranges) 

has  he? 

(apples  3 

12  - 

- 9 = n 

12  — 9 

comparison- 

subtraction 

3 

; 

|r:-2 

Finding  the  smaller  quantity  when  the 

John  has  12  apples.  He  has 

12  - 

- n = 3 

12  — 3 

comparison- 

6 

larger  quantity  and  the  excess  of 

2 (more  apples  than  oranges.) 

subtraction 

the  larger  quantity  or  the  deficiency 

)fewer  oranges  than  apples. ( 

of  the  smaller  quantity  are  known 

How  many  oranges  has  he? 

l:-3 

Finding  the  larger  quantity  when  the 

John  has  9 apples.  He  has 

n — 

9 = 3 

9 + 3 

comparison- 

6 

smaller  quantity  and  the  deficiency 

2 (more  oranges  than  apples.) 

addition 

ill 

of  the  smaller  quantity  or  the  excess 

(fewer  apples  than  oranges.] 

of  the  larger  quantity  are  known 

How  many  oranges  has  he? 

r-^ 

Finding  the  ratio  of  one  quantity  to 

John  has  12  apples  and  4 oranges. 

n 

12 

12  4 

comparison- 

5 

another  (situations  involving  "times 

He  has  how  many  times  as  many 

T” 

~ 4 

division 

as  many  as,"  "fraction  as  many  as") 

apples  as  oranges?  He  has  what 

■»' 

fraction  as  many  oranges  as  apples? 

(v 

=^) 

(4  = 12) 

6 

^-5 

Finding  a quantity  when  the  other 

John  has  12  apples.  He  has 

3 

_ 12 

12  3 

comparison- 

5 

quantity  and  the  ratio  ("number 

(3  times  as  many)  , 

1 

— ^ 

division 

times  as  many  as"  or  "fraction 

i’Aasmony  {apples  as  oranges. 

as  many  as")  of  the  first  quantity 

How  many  oranges  has  he? 

(— 

= — ) 

(12  ^ ’A) 

6 

to  it  are  known 

\ 1 

n ) 

:-6 

Finding  a quantity  when  the  other 

John  has  12  oranges.  He  has 

3 

n 

3 X 12 

comparison- 

5 

quantity  and  its  ratio  ("number 

(3  times  as  many)  , 

1 

“ 12 

multiplication 

times  as  many  as"  or  "fraction  as 

i,,  >apples  as  oranges. 

('A  as  many  ] 

many  as")  to  the  first  quantity 

How  many  apples  has  he? 

(— 

=—) 

(’A  X 12) 

6 

are  known 

\ 1 

12  ) 

Time  schedule 


The  authors  do  not  believe  it  possible  to  provide 
a rigid  schedule  for  teachers  to  follow  in  using  Seeing 
Through  Arithmetic  4.  Differences  in  the  backgrounds 
and  abilities  of  children  make  a uniform  schedule 
impractical.  Nevertheless,  many  teachers  and  schools 
feel  a need  for  some  kind  of  schedule  that  will  serve 
as  a general  guide  in  covering  the  year’s  work. 
The  schedule  at  the  right,  given  in  six-week  periods, 
is  based  upon  the  authors’  judgment  and  experience 
with  the  materials  and  upon  the  experience  of  teachers 
now  using  Book  4.  No  attempt  should  be  made  to  force 
a class  to  maintain  the  pace  indicated 
or  to  retard  a class  to  that  pace. 


period 

pages  of  book  4 

content 

1 

3-67 

reteaching  of  addition  and  subtraction; 
basic  facts  through  36  group 

2 

68-125 

money;  multiplication  and  division 
basic  facts  through  81  group 

3 

126-156 

number  system  through  millions; 
multiplication  by  1-figure  multiplier 

4 

157-192 

multiplication  by  2-figure  multiplier; 
division  by  1-figure  divisor 

5 

193-222 

division  by  2-figure  divisor; 
fractions 

6 

223-251 

measures;  averages;  scale  drawing; 
review 

grade  4 


grade  5 


grade  6 


topic 


number  line  for  system  of  integers 
and  for  system  of  fractions 

groups  and 
number  systems 

through  999,999,999; 
place  value 

reading  and  understanding 
decimal  numerals 
through  hundredths 

development 
of  decimal  notation 
os  a system 

decimal  system 
of  enumeration 

through  products  and 
dividends  of  81 

used  in  processes 

extension  to  decimal  fraction 
numerals  (as  a system) 

basic 

facts 

multiplication 
and  division 

money 

scale;  weight; 
iquid  (fl.  oz.);  dry;  mile; 
abbreviations 

square  measures; 

acre; 

cubic  measures; 
meter;  gram;  liter; 
kilogram;  kiloliter 

measures 

retought;  extended  to 
larger  numbers 

extended  to 
larger  numbers 

maintained;  associative  law 
for  addition 

processing  addition 
and  subtraction 
of  whole  numbers 

1-figure 

and  2-figure  multiplier; 
carrying 

extended  to 
larger  numbers 

maintained;  associative  law; 
distributive  law 

processing 
multiplication 
of  whole  numbers 

ifigure  and  2-figure  divisors 
re  divisors  optional);  remainders 

2-figure  divisors; 
remainders 

maintained;  distributive  law 

processing  division 
of  whole  numbers 

uivalent;  improper  fraction 
nerals  and  mixed  numerals; 
use  in  measurement 

reduction; 

comparing 

maintained 

meaning 
of  fractions 

proper  fraction  numerals 
and  mixed  numerals 

maintained 

processing  addition 
and  subtraction 
of  fractions 

proper  fraction  numerals 
and  mixed  numerals 

processing 
multiplication 
of  fractions 

proper  fraction  numerals 
and  mixed  numerals 

processing  division 
of  fractions 

using  ratios 

to  express  rate  and  comparison; 
reduction 

more  complex  applications 
of  rate  and  comparison; 
use  of  the  ratio  test 

ratio 

(see  per  cent) 

1 

j meaning  of 

II  linear  scale  on  map 

reading  scales  and  scale  drawing; 
interpreting  bar  graphs 
and  pictographs 

making  graphs  of  sets 
of  ordered  pairs 

graphs 

and  scale  drawing 

! 

1 parallel  lines; 

,f  right  angle;  rectangle 

concept  of  area; 
perimeters;  area  of  rectangle 

area  of  general  parallelogram; 
identification  of  solids;  concept  of 
volume;  volume  of  rectangular  prism 

geometry 

t 

reading  and  understanding 
through  hundredths 

addition;  subtraction; 
multiplication;  division 

decimal  fraction 
numerals 

r- 

introduction 
(as  ratio) 

complete  development 

per  cent 

>s  AS-5,  AS-6,  C-4  (limited  to 
. "how  many  times  as  many  as") 

types  R-1,  R-4,  R-5  (extended  to 
ratios);  R-2,  R-3,  R-6  (complete); 

C-4,  C-5,  C-6  (fractions  excluded) 

types  C-4,  C-5,  C-6  (extended  to 
fractions);  C-2,  C-3  (complete) 

problem  solving 
(see  chart 
on  pages  358-359) 

extended  to  include 
common  fraction  numerals 

extended  to  include  decimal 
fraction  numerals 

meaning 
of  the  processes 

; grade  4 

grade  5 

grade  6 

topic 
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This  list  contains  the  722  different  words  that  appear 
in  Seeing  Through  Arithmetic  4.  Of  these  722  words, 
411  were  used  in  the  preceding  book,  Seeing  Through 
Arithmetic  3.  These  411  words  are  in  italics.  Chil- 
dren who  have  completed  The  New  Basic  Reading 
Program  of  the  Curriculum  Foundation  Series, 
through  the  new  More  Streets  and  Roads  (3^),  will 
be  familiar  with  209  of  the  311  words  not  used  in 
Seeing  Through  Arithmetic  3.  Words  in  this  list  that 
are  used  in  The  New  Basic  Reading  Program,  through 
the  new  More  Streets  and  Roads  (3^),  are  indicated 
by  asterisks  (*).  For  these  children,  only  102  words 
will  be  new  in  this  book.  Of  these  102  words,  34  are 
used  in  the  new  Times  and  Places  (4^)  and  the  new 
More  Times  and  Places  (4^).  Children  using  The 
New  Basic  Reading  Program  will  have  to  cope  with 
only  68  additional  words. 

The  numeral  at  the  right  of  each  word  indicates 


the  page  of  first  occurrence.  For  a list  of  words 
introduced  in  each  lesson  in  the  pupil’s  book,  see  the 
Lesson  Briefs  for  the  lesson  in  this  Teaching  Guide 
(pages  15  to  225). 

The  following  forms  of  known  words  are  not 
counted  as  new  and  therefore  are  not  listed;  inflected 
forms  made  by  adding  or  dropping  -5',  -es,  -d,  -ed,  -ing, 
-n,  -en,  er,  or  est  of  comparison  (including  those 
forms  made  by  changing  y to  i,  changing  / to  v, 
dropping  the  final  e,  or  doubling  the  final  consonant 
in  the  root  word);  derivatives  formed  by  adding  or 
dropping  er  of  agent  or  the  suffixes  -en,  -ly,  -y,  -th, 
-ty,  -ful,  -less,  -ish,  -ness,  and  -teen  or  the  prefixes 
dis-,  im-,  un-,  or  re-',  possessives;  compounds  of 
known  words;  and  contractions  in  which  the  apos- 
trophe represents  not  more  than  two  omitted  letters; 
compounds  of  known  words  and  parts  of  previously 
hyphenated  compounds. 


4 

5 

* belongs,  7 

bulbs,  182 

* changed,  8 

abbreviations,  109 

aside,  143 

* below,  9 

* bunches,  67 

check,  11 

*able,  5 

* asked,  165 

*best,  4 

bundle,  24 

* chicken,  108 

-^^about,  3 

*at,  4 

* better,  97 

buns,  66 

*child,  52 

* above,  9 

*ate,  130 

* Betty,  17 

*burn,  42 

* children,  17 

acorns,  17 

average,  234 

* bicycles,  175 

* bushel,  232 

china,  90 

*add,  18 

*away,  32 

*big,  95 

*but,  41 

^chocolate,  43 

addition,  17 

*baby,  69 

*Bill,  17 

* butterflies,  17 

* circle,  215 

* after,  53 

*bac£  135 

* birds,  19 

* buttons,  142 

* cities,  179 

* afternoon,  97 

*bag,  42 

* birthday,  93 

*buy,  29 

class,  23 

*again,  184 

*baked,  223 

* black,  172 

*by,  46 

clerk,  55 

* airplanes,  78 

*ball,  31 

blocks,  110 

calendar,  178 

*clocks,  226 

*all,  17 

* balloons,  53 

*blue,  29 

^called,  5 

* clown,  157 

^also,  32 

bananas,  6 

* boats,  67 

*came,  44 

club,  199 

altogether,  53 

* banks,  62 

*Bob,  35 

* cameras,  63 

^'xoal,  229 

* always,  82 

bars,  66 

* boils,  9 

*can,  4 

coins,  78 

amounts,  74 

baseball,  43 

bones,  223 

'*candy,  6 

===cold,  8 

'^and,  3 

* baskets,  42 

* books,  27 

*cap,  95 

collar,  101 

angles,  238 

bats,  155 

'^born,  178 

card,  4 

* collected,  17 

'^animals,  35 

*be,  4 

^both,  12 

Carol,  17 

collection,  28 

-^'Ann,  17 

* beach,  28 

bottles,  29 

* carried,  95 

* colored,  44 

"^•'another,  1 

beads,  115 

* bought,  29 

carrots,  172 

combs,  84 

*answer,  20 

*bean,  44 

*box,  6 

'-^cars,  53 

* coming,  17 

*any,  5 

* because,  122 

*boys,  17 

carton,  178 

compares,  208 

*apart,  238 

*beds,  42 

* bridge,  228 

*castle,  95 

compute,  86 

apiece,  67 

*been,  31 

* bring,  19 

* catch,  137 

conductor,  242 

* apples,  31 

*bees,  249 

*broke,  69 

*cats,  42 

cones,  27 

April,  178 

* before,  32 

* brother,  42 

* caught,  137 

* cookies,  43 

* are,  4 

*began,  35 

* brought,  19 

cents,  29 

*cooking,  9 

* around,  169 

* beginning,  4 

^ brown,  52 

* chairs,  68 

^corners,  238 

art,  139 

* bells,  105 

*buggy,  78 

chalk,  139 

correct,  4 

1 cost,  66 

*even,  98 

"^'ground,  23 

* kinds,  158 

millions,  126 

1 *could,  4 

*every,  150 

"^'groups,  16 

kit,  78 

minnows,  134 

j * counted,  19 

*exactly,  68 

*grown-ups,  180 

'"kitchen,  242 

minus,  98 

!:  *cows,  206 

example,  192 

*had,  21 

* kitten,  101 

* minute,  109 

;;  crayons,  29 

fair,  91 

^^dialf,  70 

'"knew,  137 

* missed,  236 

' *cross,  80 

^family,  89 

hamburger,  66 

*know,  5 

'"model,  87 

f *cupboard,  36 

*far,  5 

* happens,  129 

'"lake,  237 

*Monday,  29 

r *cupcakes,  42 

* farmer,  9 

*hard,  99 

lamps,  170 

* money,  68 

*cut,  52 

* father,  21 

8 

-^darge,  35 

month,  109 

date,  178 

^feeding,  23 

*hats,  52 

^Hast,  19 

*more,  3 

t *David,  104 

*feet,  10 

*have,  3 

'"later,  180 

* morning,  91 

*day,  9 

* fence,  168 

^he,  21 

"^dearn,  3 

* mother,  10 

i *deep,  174 

* fewer,  19 

'^'head,  98 

'^leaves,  23 

moths,  45 

1 degrees,  8 

field,  153 

'■'heavier,  139 

*left,  20 

'"moved,  6 

, *Dick,  23 

* fifteen,  23 

height,  97 

lemonade,  165 

movie,  122 

l*did,  18 

* figure,  18 

'^help,  9 

length,  4 

"'Mr.,  170 

[1  * different,  67 

'‘fill,  165 

^her,  42 

less,  10 

'"Mrs.,  52 

*dime,  67 

* find,  4 

*here,  4 

* lesson,  3 

*much,  6 

1 *dishes,  81 

* finish,  7 

* herself,  132 

'"let’s,  98 

multiplication,  46 

1 *distance,  168 

* firemen,  61 

highest,  9 

'"letters,  225 

multiplied,  46 

1 divide,  55 

* first,  18 

*him,  28 

library,  41 

*must,  18 

,j  division,  55 

*fish,  28 

*his,  5 

* lights,  58 

*my,  98 

1 divisor,  129 

*five,  1 1 

'^'hits,  168 

^like,  46 

'"name,  79 

i*do,A 

^flagpole,  95 

hobby,  142 

^line,  80 

* Nancy,  43 

* does,  4 

^flashlights,  63 

*hold,  101 

liquid,  8 

napkins,  1 65 

*dogs,  90 

*flew,  23 

*home,  6 

mule,  1 

■■"nearly,  97 

1 * dollar,  70 

* flowers,  29 

'"honey,  10 

'"lives,  226 

*need,  39 

dollhouse,  89 

fluid,  230 

* horns,  107 

lollipops,  86 

neighborhood,  199 

' * dolls,  68 

folders,  133 

'^horses,  87 

*long,  4 

*new,  20 

^■Don,  5 

*food,  101 

'"horseshoes,  174 

"^look,  4 

*next,  8 

“ *down,  8 

^foot,  4 

'■"hot,  193 

Los  Angeles,  179 

* nickel,  70 

dozen,  108 

'^for,  12 

^hour,  109 

'"lost,  42 

'^nine,  15 

*drank,  29 

forks,  224 

*how,  4 

'"lot,  194 

'"no,  12 

"^•'drawing,  35 

forty,  1 1 

* hundred,  11 

'"lowest,  9 

*not,  6 

* dresses,  69 

* found,  18 

'"/,  97 

*lunch,  83 

notebooks,  84 

hdrew,  35 

11 

*ice-cream,  124 

*made,  6 

* nothing,  6 

*drink,  178 

fractions,  208 

4 

magazines,  123 

* notice,  129 

;*dry,  232 

freezes,  9 

* imagine,  86 

magnet,  68 

'"now,  5 

; *duck,  95 

* Friday,  124 

*in,  3 

*make,  1 

^numbers,  11 

dues,  157 

'^friends,  94 

* inches,  4 

*man,  101 

numerals,  3 

l*dug,  136 

^rom,  6 

'"inning,  168 

*many,  4 

*of,4 

* during,  94 

* frosting,  42 

'"instead,  145 

map,  238 

*oS,  91 

*each,  12 

fruit.  111 

*is,  4 

* marbles,  42 

* often,  109 

* earned,  80 

■■'full,  184 

*it,  4 

March,  178 

'"old,  90 

* easier,  5 

gallon,  10 

*Jack,  53 

marks,  3 

'"on,  3 

*eats,  101 

*game,  52 

'"Jane,  78 

marshmallows,  193 

*once,  79 

* eighteen,  1 1 

* garden,  42 

January,  178 

*Mary,  10 

*one,  4 

^either,  23 

*gave,  21 

'"'jars,  10 

* match,  86 

*only,  79 

*elevator,  228 

*gets,  9 

'"Jim,  27 

'^May,  94 

*open,  36 

1 * eleven,  31 

^ girls,  18 

'"John,  21 

'"meal,  101 

or,  4 

\*  Ellen,  19 

*give,  28 

'"join,  16 

* means,  46 

* oranges,  108 

|i  * empty,  32 

'-^go,  5 

* juice,  173 

measurement,  109 

'"orders,  150 

: *enci,  4 

^goldfish,  29 

July,  178 

measuring,  3 

* other,  5 

* engine,  78 

*gone,  86 

June,  178 

*meets,  157 

ounces,  10 

* enough,  10 

*good,  98 

junior,  80 

*mice,  44 

'"our,  100 

equal,  25 

^■got,  53 

* just,  45 

*might,  5 

*out,  41 

equation,  129 

graders,  29 

*keep,  35 

*mile,  226 

'"over,  20 

I;;  erasers,  38 

* groceries,  108 

'"kept,  35 

^milk,  10 

'"own,  161 
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* package,  6 

radio,  94 

shelf,  24 

•tell,  79 

wading,  96 

* pages,  6 

rails,  238 

* shells,  20 

temperature,  8 

•walked,  96 

*paid,  29 

•raked,  42 

* shorter,  10 

*ten,  11 

•walls,  53 

*pail,  95 

*read,  8 

* should,  5 

test,  17 

*want,  5 

* painted,  29 

•ready,  54 

*show,  4 

*than,  30 

•warm,  8 

*pans,  182 

records,  68 

•side,  223 

*that,  4 

*was,  29 

paper,  29 

rectangle,  239 

•signals,  57 

*the,  4 

•washing,  81 

parallel,  238 

*red,  29 

* signs,  58 

•their,  36 

•water,  9 

* parts,  208 

remainder,  118 

•single,  34 

*them,  3 

*way,  4 

* party,  43 

* remember,  18 

* sister,  69 

*then,  17 

*we,  8 

*pay,  78 

rented,  174 

•sitting,  169 

* there,  7 

* weekend,  28 

peaches,  108 

*rest,  35 

*six,  15 

thermometer,  8 

weighed,  6 

* peanuts,  50 

•ribbon,  10 

•size,  179 

* these,  5 

weight,  6 

peck,  232 

*ride,  53 

•skating,  174 

*they,  6 

*went,  66 

Peggy,  23 

•right,  98 

* small,  35 

* think,  10 

*were,  4 

pencils,  24 

*ring,  174 

snails,  43 

* thirty,  15 

*what,  4 

pennants,  168 

•road,  237 

*so,  52 

*this,  3 

*when,  5 

* pennies,  66 

•roast,  193 

soap,  84 

•those,  153 

•where,  7 

•people,  139 

•rocking,  68 

*sold,  43 

* thousand,  11 

•whether,  87 

per,  234 

•rode,  96 

* something,  6 

* three,  1 

* which,  4 

persons,  123 

•rolling,  60 

* sometimes,  9 

•throw,  137 

* whistles,  64 

*pet,  101 

Roman,  225 

soup,  176 

•tickets,  66 

* white,  44 

* picked,  42 

*room,  27 

spelling,  236 

*to,  4 

•who,  174 

* picnic,  3 1 

•roundhouse,  78 

*spend,  66 

* together,  21 

•whole,  208 

* picture,  4 

•rows,  47 

* spent,  66 

•told,  137 

*why,  3 

*pieces,  29 

•rubber,  95 

spools,  123 

*Tom,  6 

*wide,  206 

*pigs,  170 

rulers,  3 

* spoons,  47 

tomato,  164 

*will,  3 

*pile,  149 

*run,  166 

square,  215 

ton,  228 

•window,  44 

pine,  27 

*said,  43 

* stamps,  87 

•Tony,  108 

*with,  4 

•pins,  60 

sale,  67 

•start,  94 

•too,  101 

•wonder,  93 

pints,  10 

*same,  5 

•step,  226 

*took,  35 

•woods,  19 

* place,  12 

* sandwiches,  31 

* stick,  4 

•toothbrushes,  84 

•words,  109 

•plain,  42 

* plants,  9 

* plate,  42 

* playing,  31 
plus,  30 

* point,  4 
*pond,  90 

* ponies,  175 
•pool,  96 

* Saturday,  124 

* saved,  68 
*saw,  35 
*say,  97 

scale,  5 

* school,  19 
science,  35 

•scrapbook,  124 
screens,  42 

•still,  39 

* stones,  21 

* store,  6 

•strawberries,  172 
•string,  10 
subtract,  32 
subtraction,  3 1 
•such,  54 

toothpaste,  84 
*tops,  64 
total,  136 
•town,  241 
*toy,  55 
•train,  227 
* trees,  29 
triangle,  239 

*work,  17 
•worms,  136 
•worry,  9 
•worth,  66 

* would,  4 
•wrapped,  133 

* write,  8 
•wrong,  5 

* popcorn,  46 

•seats,  169 

Sue,  52 

•trip,  223 

wrote,  178 

populations,  179 

*second,  43 

•sugar,  158 

troop,  157 

*yard,  10 

postcards,  29 

*see,  16 

sum,  18 

•trucks,  68 

*year,  55 

•potatoes,  233 

•seeds,  44 

•summer,  94 

*try,  19 

*yellow,  29 

pounds,  6 

•seems,  100 

•suppose,  234 

* Tuesday,  29 

*you,  3 

•poured,  194 

*sell,  66 

•sure,  6 

*turn,  21 

•younger,  173 

•present,  90 

•sent,  94 

•surprise,  55 

* turtles,  44 

*your,  5 

•prizes,  113 

separate,  16 

•swimming,  174 

* twelve,  23 

problem,  78 

September,  178 

syrup,  91 

* twenty,  75 

•promised,  142 

•sets,  68 

* table,  44 

*two,  6 

puppet,  147 

seventy,  11 

tablets,  84 

* understanding,  11 

*put,  4 

•shape,  222 

tadpoles,  171 

•until,  113 

* puzzles,  55 

shared,  95 

*take,  32 

*up,  8 

quart,  10 

•sharp,  100 

*tall,  97 

•us,  182 

quarter,  70 

*she,  10 

tanks,  28 

*used,  4 

•question,  12 

* sheep,  206 

•teach,  118 

vanilla,  165 

•race,  52 

sheets,  35 

* teams,  52 

vase,  43 

Mathematical  content 


Numerals  and  the  number  system 

Reading  and  writing  numerals  through  millions 

Place  value  through  millions 

Regrouping  as  required  in  carrying  and  borrowing 

Roman  numerals  to  XXXIX 

Numerals  as  labels 

Rounding  off  numbers 

Numerals  for  fractions 

Addition  of  whole  numbers  (reteaching) 

Addition  of  three  or  more  one-figure  numbers 
Addition  of  two-figure  numbers 
Addition  of  three-figure  numbers 
Addition  involving  the  dollar  sign  and  point 
Checking  addition 

Subtraction  of  whole  numbers  (reteaching) 

Subtraction  of  two-figure  numbers 
Subtraction  of  three-figure  numbers 
Subtraction  involving  the  dollar  sign  and  point 
Checking  subtraction 

Multiplication  of  whole  numbers 

Basic  facts  through  products  of  36  (reteaching) 
Basic  facts,  products  40  to  8 1 
Effect  of  changing  order  of  factors 
Zero  and  one  in  multiplication 
Multiplication  by  numbers  ending  in  one  or 
more  zeros 

Multiplication  of  two-figure  and  three-figure 
numbers  by  one-figure  multiplier 
Multiplication  of  two-figure  and  three-figure 
numbers  by  two-figure  multiplier 
Multiplication  involving  the  dollar  sign  and  point 
Checking  multiplication 

Division  of  whole  numbers 

Basic  facts  through  dividends  of  36  (reteaching) 
Basic  facts,  dividends  40  to  8 1 
Zero  and  one  in  division 
Division  by  one-figure  divisor,  quotients 
of  two  figures 

Division  by  two-figure  divisor,  quotients 
of  two  figures  (optional  work) 

Division  involving  numbers  representing  money 
Remainders  in  division,  meaning  of 
Checking  division 

Measurement 

Concept  of  standard  unit  and  scale 
Recognition  of  right  and  wrong  procedures 
Measures  of  temperature  (Fahrenheit) 

Measures  of  liquid  capacity — fluid  ounce, 
tablespoon,  cup,  pint,  quart,  gallon 


V 


Measures  of  dry  capacity — pint,  quart,  peck,  bushel 
Measures  of  weight — ounce,  pound,  ton 
Measures  of  length — inch,  foot,  yard,  mile 
Measures  of  time — second,  minute,  hour,  day, 
week,  month,  year 

Abbreviations  for  all  measurement  units  taught 
Reduction  of  measurement  units 

Money 

Recognition  of  coins  and  paper  money  (reteaching) 

Value  relations  among  the  coins  (reteaching) 

Counting  money  (reteaching) 

Making  change  (reteaching) 

Reading  and  writing  numerals  that  represent  money 
Addition,  subtraction,  multiplication,  and  division 
involving  the  dollar  sign  and  point 

Fractions 

Concept  of  fractions  (reteaching) 

Unit  and  non-unit  fractions  (denominators  to  16) 
Improper  fractions  and  mixed  numbers 
Equivalent  fractions  for  denominators  taught 
Fractions  applied  to  the  inch 
Comparing  fractional  parts 

Geometry 

Parallel  lines  and  right  angles 
Recognition  of  rectangle,  square,  and  triangle 
Linear  scale  to  measure  distances  on  a map 

Problem  solving 

Finding  the  new  total  group  when  the  sizes  of  the 
smaller  groups  are  known 
Finding  the  remaining  group  when  the  size  of  the 
removed  group  is  known 
Finding  the  new  total  group  when  the  size  and 
number  of  the  equal  smaller  groups  are  known 
Finding  the  number  of  equal  groups  when  the  size 
of  the  equal  groups  is  known  (quotition) 

Finding  the  size  of  the  equal  groups  when  the 
number  of  equal  groups  is  known  (partition) 

Finding  how  many  were  added  or  how  many  more 
are  needed  when  the  number  to  begin  with  and 
the  resulting  total  number  are  known 
Finding  how  many  there  were  to  begin  with  when 
the  number  added  and  the  resulting  total  are 
known 

Comparing  two  groups  by  finding  how  many  more 
or  how  many  fewer  one  group  is  than  the  other 
Finding  how  many  are  gone  when  the  number  to 
begin  with  and  the  number  left  are  known 
Finding  how  many  there  were  to  begin  with  when 
the  number  gone  and  the  number  left  are  known 
Finding  how  many  times  as  large  one  quantity  is  as 

another  quantity  (comparison  by  division)  365 


Mathematical  content 


Index 


The  purpose  of  this  index  is  to  help  you  locate  material 
in  this  Teaching  Guide  that  pertains  to  the  teaching  of  various 
arithmetical  concepts.  For  location  of  subject  matter 
in  the  pupil’s  text,  see  the  index  to  the  text. 


Abbreviations  (measurement  terms), 
108-109 

Able  pupils,  providing  for.  (Each  block 
of  Expanded  Notes,  pages  227  to 
328,  contains  suggestions  for  spe- 
cial work  for  able  pupils.) 

Achievement,  measurement  of, 
244-245 

Action  principle,  9-11,  27,  243,  249- 
250,  254-255,  260-261,  264,  273, 
300 

Activities,  329-352  {See  also  Able 
pupils  and  Slow  learners),  addi- 
tion of  one-,  two-,  and  three-figure 
numbers,  331,  334,  335,  336-337, 
338-339 

basic  facts,  332-333,  339,  345,  349- 
350 

division,  with  remainders,  349-350 
fractions,  351-352 
measurement,  330 
money,  346,  348-349 
multiplication  of  two-  and  three- 
figure  numbers,  339,  351 
number  system,  331,  336 
problem  solving,  337-338,  350 
subtraction  of  two-,  three-,  and 
four-figure  numbers,  336,  338, 
339 

Addends,  order  of,  29 

Addition 

additive  situations  defined,  9,  10, 
27,  36,  51,  243,  249-251,  327 
carrying  in,  8,  31-33,  34-36,  244, 
247-249 

checking  in,  181-182 
column  addition,  29-30,  246 
computational  form,  243-244,  246 
diagnosis  of  weaknesses  in,  39,  245 
differentiated  from  multiplication, 
27,  256 

imagined  action  in,  28,  37,  128,  130, 
245,  250,  296,  297 


in  problem  solving,  36-38,  128,  130, 
249-251,  296,  297,  327 
mental  computation,  29,  100-101, 
246-247,  282-283 
of  money,  82,  270-271 
preparation  for  carrying  in,  23-25, 
239,  241,  248 

process  of,  29-35,  243,  245-249 
relation  to  subtraction,  181 
review  of  basic  facts,  28,  245 
three-figure  numbers,  34-36,  248- 
249 

two-figure  numbers,  31-33,  247-248 
zero  in,  31,  33,  35,  249 
Additive-addition,  9,  36,  51,  243,  249- 
251,  327 

Additive-subtraction,  10,  90,  94,  276, 
279-280 

Answer  key,  equation  in,  37 
Approximating,  see  Rounding  off  num- 
bers 

Average,  finding,  209-211,  326-328 
Basic  fact,  see  Addition,  Division, 
Multiplication,  and  Subtraction 
Bibliography,  355-357 
Borrowing,  see  Subtraction 
Calendar,  165,  309 
Carrying,  see  Addition  and  Multiplica- 
tion 

“Chain”  problems,  145 
Change  making,  see  Money 
Charting  the  course,  228-229,  238-239, 
243-244,  251-252,  256-257,  260- 
261,  265,  273-274,  283-284,  290, 
292,  295,  298-299,  306,  309-310, 
319-320,  326-327 
Checking,  in  the  four  processes, 
181-182 

“Checking  up,”  purpose  and  adminis- 
tration of,  28,  120,  167,  223,  244- 
245 

Clock,  18,  230-231 
Commutative  law,  284,  299 


Comparison 

by  division,  158-160,  306-307 
by  subtraction,  88-89,  273-275, 
Computational  form,  243-244,  ! 

285,  304 

“Crutches,”  use  of,  42,  248,  253 
Diagnostic  tests,  244 
Division 

arrangement  of  work,  reasons 
169-170,  310 

basic  facts,  62-68,  70-71,  105- 
112-114,  260-264,  283-284,  ; 

286,  288 

checking  in,  181-182 
comparison  of  groups  by,  158- 
306-307 

computational  form  in,  261, 
310 

distinguished  from  subtraction, 
62 

division  tables,  261,  263 
finding  the  number  of  equal  gro 
69-70,  264-265,  308,  315-31( 
finding  size  of  equal  groups, 
119,  290-291,  308,  315-317, 
in  finding  averages,  209-211, 
of  money,  179-181,  315-318 
one-figure  divisor,  two-figure 
tient,  169-175,  311 
one  (1)  jn;  124-125 
partiak  quotients  in,  170,  176, 
313,  314 

partitive,  117-119,  261,  290- 
308,  315-317,  327 
process  of,  169-175,  261,  262, 
313 

quotitive,  69-70,  261-263,  285- 

288,  289,  308,  315-316,  318 
remainders  in,  115-116,  163- 

289,  311,  313 

two-figure  divisor,  183-187, 
318-319 

zero  in,  124-125,  292,  310 


366 


ivisive  situations,  27,  261,  264-265, 
, 278,  279,  290-291,  306-307,  308- 

' 309,  315-318,  327 

ly  measure,  see  Measurement 
lj  ual  groups 

finding  number  of,  69-70,  285-286, 

; 315-316,318-319 
I finding  size  of,  117-119,  290-291, 
: 315-317,327 

luation  form,  use  of  in  practice  ex- 

I ercises,  243-244 

ljuations 

Imd  imagined  action,  36-38,  250, 

I I 254-255,  274-275,  327 
mportance  of,  71-72 
n problem  solving,  11,  36-38, 

48-50,  58-59,  69,  71,  88-92, 
94-96,  117-119,  125-131,  158- 
160,  209-211,  245,  249-250, 

254-256,  260,  264-265,  273- 

277,  279-280,  290-291,  295- 

298,  306-309,  315-317,  327- 

328 

evolving  money,  94 
f's.  computational  form,  11,  243 
j bivalents,  see  Fractions,  Measure- 
ment, and  Money 
iluation  procedures,  245 
;panded  notes,  227-328 
ilescription  of  content,  5 
:tors,  order  of,  54-55,  56-58,  133- 
'!  135,  284 

ar-step  teaching  method,  12,  29, 
245-246 
i ictions 

'Ind  geometric  figures,  199 
ijqual  and  unequal  parts,  199 
i quivalent,  192-194,  322 
mproper,  195-197,  323-324 
jti  measurement,  197-198,  325-326 
meaning  of,  190,  319-320 
I nixed  numbers,  195-197,  323-324 
preparation  for  reduction  of,  192- 
I 194,  195-197,  323-324 
*^nit  and  non-unit,  190-192 
, pmetric  figures,  213-215 
j kalt  approach,  8-9,  244,  252 
ade  placement  chart,  360-361 
^Puping,  see  also  Number  system 
)y  tens,  28,  54-58,  103-107,  110- 
111,  238,  257,  258,  259,  283, 
I 285,  287,  288 


Groups 

in  division,  69,  261,  264,  285-286, 
288,  290-291,  315,  327 
in  measures,  92-93,  278 
in  multiplication,  54-58,  256,  283- 
284,  287 

Individual  differences,  providing  for, 
229.  (Each  block  of  Expanded 
Notes,  pages  229  to  328,  contains 
detailed  suggestions  for  handling 
individual  differences,  labeled 
“Providing  for  the  able  pupil” 
and  “Helping  the  slow  learner.”) 
Insight  and  arithmetic,  6-9,  290 
Introduction,  4-14 
Linear  measures,  see  Measurement 
Liquid  measures,  see  Measurement 
Long  .division,  169-170,  183-187,  309- 
313,  318-319.  See  also  Division 
Map,  meaning  of  scale  on,  215-217 
Measurement 

abbreviations,  108-109 
dry  measures,  208-209 
equivalents,  22-23,  109,  230,  233, 
278-279 

fractions  in,  197-199,  325-326 
linear,  16-19,  202-204,  228-230 
liquid  measures,  206-207 
reduction  of,  92-93,  278-279 
thermometer,  reading  of  Fahrenheit, 
18,  21-22,  229,  231,  236-238 
weight,  18,  19-20,  204-205,  230, 
231,  233-236 

Measurement  division,  see  Quotitive 
division 

Mental  computation,  29,  100-102, 

246-247,  274,  282-283 
Mixed  numbers,  195-197,  323-324 
Money 

addition  of,  82-83,  270-271 
as  application  of  number  system, 
73,  265 

counting,  73-76,  265,  266-267,  268 
diagnostic  test  for,  86 
division  of,  179-181,  315-318 
equivalents,  74,  266,  267 
making  change  reviewed,  78-80, 
265,  269-270 

multiplication  of,  143-145,  162- 

163,  302-303 

subtraction  of,  83-84,  272-273 
writing  reviewed,  76-78,  267-268 


Multiplication 

and  number  system,  8,  131-132, 
147-149,  283,  299 
and  problem  solving,  58-59,  152, 
155,  260 

basic  facts,  9,  54-58,  60,  103-105, 
109-111,  114-115,  256-260,  283- 
285,  287 

by  two-figure  numbers  ending  in 
zero  and  by  three-figure  numbers 
ending  in  two  zeros,  147-149 
carrying  in,  8,  135,  139,  299,  300- 
301,  304,  305 
checking  in,  181-182 
distinguished  from  addition,  27,  54, 
256 

imagined  action  in,  257,  258 
meaning  of,  27,  54,  256,  283,  300 
multiplication  tables,  256,  258 
of  money,  143-145,  162-163,  302- 
303 

of  numbers  ending  in  one  or  more 
zeros,  133-134,  298-300 
one  (1)  in,  124-125 
process  of,  147-149,  298-299 
three-figure  multiplicand,  139-142, 
301-302 

two-figure  multiplicand,  135-138, 
300-301 

two-figure  multiplier,  149-152,  303- 
305 

zero  in,  124-125,  292,  299 
Multiplicative  situations,  27,  54,  256, 
260,  278 

Numbers,  see  Number  system 
Number  system 

and  money,  73,  265 
and  multiplication,  18,  131-132, 

147-152 

extension  to  improper  fractions  and 
mixed  numbers,  320 
grouping  and  regrouping  in,  12,  23- 
26,  122-124,  238-239,  241-242 
millions’  place,  122-124,  292,  293, 
294 

place  value  in,  23-26,  122-124,  238- 
239,  241,  242,  292-295 
review  of  tens’,  hundreds’,  and 
thousands’  places,  23-26,  240- 
241,  242,  293 

use  in  addition,  31,  34,  247,  248 
zero  in,  24,  240 


Index 


Numerals  as  labels,  212-213 
One  ( 1 ) in  division  and  multiplication, 
124-125 

Organization  of  content,  simplified,  7-9 
Parallel  lines,  213-215 
Partial  quotients,  170-175,  176,  310, 
313;  314  ' 

Partitive  division,  see  Division 
Place  value,  see  Number  system 
Play  money,  making,  73,  266 
Practice,  purpose  of,  14 
Problem  chart,  358-359 
Problems,  see  also  Problem  solving 
“chain,”  145 
chart  of  types,  358-359 
procedures  for  administering  sets 
of  problems,  96,  102,  177,  250- 
251 

two-step,  introduction  to,  209,  327 
Problem  solving 

addition  in,  36-38,  249-251 
analysis  of  problem  situation,  9-11 
choosing  the  correct  process  in,  11, 
71-73 

comparison  of  groups  by  division, 
158-160,  306-307 

division  in,  69-70,  163-165,  264- 
265,  290-291,  306,  308-309,  315- 
318,  327 

finding  how  many  are  gone  when 
number  to  begin  with  and  number 
left  are  known,  125-128,  295-297 
finding  how  many  more  or  fewer, 
88-89,  273 

finding  how  many  there  were  to  be- 
gin with  when  number  added  and 
total  are  known,  94-96,  274,  279- 
280 

finding  how  many  were  added  or 
how  many  more  are  needed,  90- 
92,  274,  276-277 

finding  number  to  begin  with  when 
number  gone  and  number  left  are 
known,  128-131,  296,  297-298 
finding  size  of  equal  groups,  117- 
119,  290-291 

finding  the  average,  209-211,  327- 
328 

imagined  action  in,  36-38,  48-49, 
62,  88-89,  91,  95,  128,  130,  250, 
254-255,  273-274,  276,  280,  296, 
297,  327 


multiplication  in,  58-59,  152,  155, 
260 

subtraction  in,  48-50,  254-256 
Processes,  relations  among,  181-182, 
261 

Quotitive  division,  see  Division 
Rectangle,  213-215 
Relationships 

addition  and  subtraction,  181 
multiplication  and  division,  181, 
261,  263,  288 

division  and  subtraction,  170,  310, 
311 

Remainders  in  division,  115-116,  163- 

165,  289,  310,  313 

Remedial  procedures,  28,  39,  41,  51, 
60,  70-71,  114-115,  120-121,  157, 
189,  223-224,  245 

Reteaching  chart,  120,  167,  219,  223- 
224,  245 

Review,  provisions  for,  243 
Right  angles,  213-215 
Roman  numerals,  201-202 
Rounding  off  numbers,  98-99,  165- 

166,  274,  280-281 

Scale 

on  map,  meaning  of,  215-217 
ruler,  16-19,  229,  231,  233 
thermometer,  21-22,  229,  236-237 
weight,  18,  19-20,  229,  234,  235 
Screen,  use  of  in  equations,  37,  245 
Slow  learners,  providing  for.  (Each 
block  of  Expanded  Notes,  pages 
227  to  328,  contains  suggestions 
for  slow  learners.) 

Square,  213-215 
Subtraction 

basic  facts,  41,  251 
borrowing  in,  8,  42-44,  45-48,  53, 
6,1,  252-253,  253-254 
checking  in,  181-182 
comparison  by,  88-89,  273-275 
distinguished  from  division,  27 
imagined  action  in,  41,  48-49,  254- 
255,  273-274,  280,  296 
in  problem  solving,  48-50,  254-256, 
274-276,  279-280,  295-297 
mental  computation,  100-102,  282- 
283 

of  money,  83-84,  272-273 
preparation  for  borrowing,  23-24, 
26,  239,  241,  252,  253 


process  of,  42-44,  45-48,  252-2 

253- 254 

short-cut  method  for  use  with  in 
nal  zeros,  61 

three-figure  numbers,  45-48,  2 
254 

two-figure  numbers,  42-44,  2 
253 

zero  in,  253 

Subtractive-addition,  10,  128-131,2 
298 

Subtractive  situations,  22,  48,  1 

254- 255,  295-297 
Symbols,  meaning  of,  10-11 
Teaching  devices 

colored  type,  29 
dimming  off,  29,  41,  245,  247,  3 
301,  304 

dotted  background,  130,  299,  2 
304 

four-step  teaching  method,  12 
29-30,  245-246 
ring,  257,  261 
screen,  37,  245,  307 
wavy  line,  52,  307 
Tests 

achievement,  120-121, 167-169,2 
225,  245 

administration  of,  29,  43,  70,  1 
120,  167,  223',  244-245 
end-of-block,  39,  50-51,  60,  70- 
114-115,  120-121,  157,  189 
inventory,  28,  41,  244-245,  261, 
problem-solving,  120-121,  200-2 
224-225 

Thermometer,  see  Measurement 
Time  schedule,  229,  359 
Triangle,  213-215 
Visual  aids,  13 

Vocabulary,  13,  16,  229,  257 
Wavy  line,  use  of,  52,  307 
Wholes,  learning  by,  8-9,  244,  252 
“Word  clues,”  11,  37 
Word  list,  362-364 
Zero 

and  place  value,  24,  240 
in  addition,  31,  33,  35,  249 
in  multiplication  and  division,  1 
125 

in  subtraction,  253 
multiplication  by  numbers  end 
in,  133-135,  147-149 
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